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Engines and Boilers for the Wrecking | 


Boat “Right Arm.” 





The accompanying illustrations are of a 
compound engive and boiler for the wrecking 
boat named ‘‘ Right Arm,” recently com- 
pleted by Messrs. Brown & Miller, Vulcan 
[ron Works, Jersey City, N. J. 

The boat was built for the Davis Coast 
Wrecking Corporation, of New Bedford, 
Mass. Judging from the short time she 
has been in service, she will undoubtedly 
give a good account of herself. The 
boat left Jersey City for New Bedford 
on the 11th inst., and although she had 
no preliminary trial trip, her speed aver- 
aged about 12$ miles per hour, with a 
steam pressure of about 95 pounds. Be- 
fore her destination was reached she was 
called upon to tow a large vessel draw- 
ing 20 feet of water into port, which 
was successfully done; and since that 
time has been at work on three wrecks. 

The hull is built of wood; length, 133 
feet; beam molded, 26 feet ; depth of 
hold, 104 feet. The high-pressure cylin- 
der is 20 inches diameter ; low-pressure 
cylinder, 40’inches diameter; stroke of 
pistons, 26 inches; these cylinders are 
shown separately in Figs. 1 and 2. The 
high-pressure cylinder is fitted with a 
piston valve, having a cut-off valve in- 
side. This design is patented by Messrs. 
Brown & Miller. The low-pressure cy]- 
inder is fitted with a double-ported slide 
valve. The piston packing consists of 
narrow cast-iron rings, fitted between 
the follower and piston with light springs 
behind them. The crossheads are made 
of wrought-iron, finished all over and 
provided with brass gibs. Piston rods 
are made of steel, 3,7, inch diameter, and 
the connecting rods are made of wrought- 
iron. The links are made of steel of the 
bar type, with cast-steel link blocks and 
brass gibs. Crankshaft is made of steel, 
9 inches diameter; and the steel crank- 
pin is 9 inches diameter and 9 inches 
long. The crank slabs are made of 
wrought-iron, 64 inches thick. The con- 
denser forms part of the framing, and 
contains 800 square feet of cooling sur- 
face. The engine is provided with an 
independent Blake air-pump; steam cyl- 
inder, 8 inches diameter ; air cylinder, 12 
inches diameter; both 12 inches stroke. 
There is also an independent Blake du- 
plex marine feed-pump, and an_inde- 
pendent circulating pump. 

The engine is also fitted with what has 
proved a very eflicient steam reverse gear 
of Brown & Miller’s design, and which 
they have patented. It gives the engineer 
perfect control of the engine and en- 
tirely prevents the ‘‘slamming” of the 
link when reversing. 

The propeller is 9 feet diameter and 
124 feet pitch; sectional type. The 
boiler is shown in Fig. 3. It is of the 
return tubular type and contains 56 square 
feet of grate surface. The steam drum is 
built separate from the boiler, and is. sup- 
ported by wrought-iron beams and held in 
position by braces whose center lines are 
indicated by the dotted lines A and B. An 


Sinch copper pipe forms a connection be- 
tween the drum and boiler. 

We are informed that the boat and the 
working of the machinery have proved to be 
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builders. 





ae 





The Value of a Water-power. 








pers recently presented before the American 
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ENGINES OF THE 


Society of Mechanical Engineers is that by | 
Main, on ‘‘ The Value of a} 


Mr. Chas. T. 
| Water-power.” In this paper Mr. Main 
makes a study of what should be taken into 
| consideration in estimating the value of a 
| water-power, especially where a part or all 
|of the power is taken or encroached upon 
by others, or where it is appropriated for 
some public use by condemnation, and the 
‘proper compensation is to be determined. 
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upon as experts by one side or the other, 
‘and consequently a systematic and intelli- 
| gent study of the question, such as Mr. 
| Main presents, has, we think, great value. 


One of the most valuable and interesting pa- | It is too often assumed that the value ofa 


water-power ‘‘is represented by a sum of 


We Hels Wall Ns 
ML t 28 
ULL wer) 


gi AM, i 





Lom 
Te 
UHR 
“ita 


, 


| 


Ht 


| 


i 





> 
ARM.” 


money which, when put at interest, would | 


maintain a steam plant of the same power 
in the same place.” But Mr. Main shows 
that the problem of fixing a value is nearly 
always a much more complicated one than 
The paper is too long for reprinting 
in our columns, but we give some extracts 
from it as follows: 

‘*The essential points which 
must be considered, as to whether an unde- 






very satisfactory to the designers and In such cases, engineers are usually called | veloped power can be developed and used 


to a greater profit than any particular busi- 

| hess or the general run of business could be 

| conducted elsewhere with a different source 
of power, are as follows: 

a, Quantity of water during a dry year. 

b. Uniformity of flow during the year, 
considering the storage capacity, natural 
and artificial. 

c. Head of fall. 

d. Conditions which fix the expense 
of building dam and canal, and flowage 
of land. 

e. Conditions which affect the cost of 
foundations for buildings. 

J. Geological conditions which deter- 
mine the permanency of the falls. 

g- Freight charges for fuel, supplies, 
raw materials and finished product. 

h. How much low-pressure steam can 
be used for heating purposes, and wheth- 
er exhaust steam can be used for those 
purposes, 

?. Is water needed for other purposes 
than power, and in what quantities? 

j. The social and sanitary conditions 
which make it possible to procure and 
keep good help. 

k. The greater uniformity of speed 
with steam than with water-power. 

All the above items except the last 
two can be estimated approximately in 
money value. 

The power which has the most value ° 
is one which has a flow during a dry 
year which is nearly constant, or which 
can be made so by storage basins, and 
which requires no augmentation from 
other sources. It seems to me to be fair, 
in determining the value of such a power, 
to say that if the business which can be 
conductedZthere can be conducted else- 
where, where fuel is cheaper, the cost of 
that water-power can be compared with 
the cost of steam-power at such places 
which are suitable for the transaction of 
such business.” 

In the case of a developed power, the 
summing up is as follows: 

‘“* If the power can be run cheaper than 
steam, the value is that of the power, plus 

If tt 


cannot be run as cheaply as steam, consid- 





the cost of plant, less depreciation. 


ering tts cost, etc., the value of the power 
itself is nothing, but the value of the plant 
is such a sum as could be paid for tt new, 
which would bring the total cost of running 
down to the cost of steam-power, less de- 
preciation. That is, it is worth just what 
can be gotten out of the plant, and no 
more,” 

‘* Tf a portion or all of an undeveloped 
power js taken away from the owner, a 
fair compensation for the same would be 
its market value. But it might and 
probably would happen with a devel- 
oped power, if a manufacturing plant 
had been establsihed there and business 
carried on, that the damage would be 
more than the market value of the power or 
a portion thereof, because of its effect upon 
the value of the entire manufacturing plant, 
and the necessity of providing a power for 
that which has been taken away. 

Is the damage in such a case equal to a 
sum of money which, when put at interest, 
would furnish a substitute power ? 

The nearest approach to a case in which 
the damage would be such an amount is 
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when a portion of the permanent and de- 
veloped power is taken away, leaving a por- 
tion to the owner. 

If so small a portion is taken that no part 
of the water plant can be dispensed with, 
then the fixed and running expense of such 
plant continue. In nearly every case, when 
a portion is taken, there will be a_ boiler 
plant perhaps large enough to produce the 
amount of power which it becomes neces- 
sary toreplace. The fixed expense of such 
plant has to be borne, whether steam or 
water-power is used. Any portion of a steam 
plant which it is necessary to maintain and 











the value of a water- 

power as has been made 

at the outset would hold 

good.” . 
Mr. Charles E. Emery 

in discussing the paper, 

in part: There is /y 

one case in regard 

compensation for water- 

power that is not men- “+L 


said 
to 


tioned—a prominent suit 
in Massachusetts. It was 
the Fall 


which has be 


one ot tiver 


cases, 
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run when water-power is used, can be fairly 
made to offset a portion of the fixed expense 
in the cost of steam-power, if such plant 
can be made a part of the substitute plant. 

If low-pressure steam is required for heat- 
ing purposes and exhaust steam can be used, 
the heat thus saved should be credited to the 
cost of coal for running the substitute plant, 
and the cost of attendance should be propor- 
tioned between cost of power and cost of 
heating. 

In figuring the cost of such a replacement | 
of power, any recognized improved methods | 
should be figured on, even if such methods | 
are not in use at the particular place under | 
consideration. 

In almost every power which we have 
considered as constant, there are fluctuations, | 
and the taking of a portion of the water, | 
when there is so much water as to cause | 
back water, would be a benefit rather thana | 
detriment. | 

If all of the water is taken away then cease | 
the repairs, depreciation, taxes and insur- | 
ance, and running expense, and such fixed | 
and running expenses will properly go to-| 
wards maintaining a steam plant. 

If a portion of a variable power, which is | 
already supplemented by steam, is taken | 
away, then a portion of the steam plant can | 
be made a part of the substitute plant, and | 
if the steam plant is of necessity of sufficient 
size to drive the work, then all of the fixed 
expense, anda portion of the running ex- 
pense, should go to diminish the cost of re- 
placing the water power. | 

In case all of the water power were taken | 
away, the fixed and running expenses cease, | 
and, as before, can be applied to diminish | 
the cost of steam-power. 

From what has been said I think it has 
been shown that it would be difficult to find 
a case in which such a broad statement of 
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and should pay that portion of the expens« 
The commission was a remarkable one. Th 
county judge was, in the first place, chair 
man, and James B. Francis and Mr. Leavitt 
were the other members of the commission 
and they adopted that ruling which very 
much reduced the ruling that was claime 

by the property holders, that small engin« 

and small boilers should be put up, and the, 
should be paid on that basis. But the othe 

case was a different one. There was 
tain quantity of water used in the prin 

works there, and they urged that the only 
recompense for water that could be mad 

them was water; that they must have it 

that it could not be taken away, and they 
must have water, and this is a question of 
condemnation—of taking it all—and it 
claimed the only damage was the rate whic! 

they would be required to pay the city for 
water by the meter, and they urged it very 
strongly, and insisted, ‘‘We must have th 

water, and that it is the only place we can 
get it; that is the measure of damages—no 
ruling about steam engines would apply t 

it.” Thecommission limited their ruling in 
regard to power—of those who use it for 
power—and the amount of damages was 
only $18,000 to the whole of them; but 
there was $10,000 given to this mill; and 
they said afterwards, ‘‘We don’t know 
why we gave them $10,000, but we had to 
make some concessions in that case’; and it 
shows the difficulty of handling such mat 

ters under all the conditions that arise. 

Mr. Robert Cartwright said: I agree 
with Mr. Emery in regard to that thing, 
that no rule would apply for the cost of a 
water-power. I have just put in a register 
—a 1,200 horse hydraulic plant for the Gen- 
esee River; and I tell you the honest truth 
when I tell you parties are selling their 
water rights and running their works with 
steam-power, and saving money by selling 
their water rights for more than it costs 
them to run by steam; so the rule don’t ap 
ply always; every case has to have its own 
individual figuring. Now, they have got n 
water at all. 
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The United States Express Company has 
discharged a number of its employes for 
daring to belong to an organization not ap 
proved by the company. 

eee 

A Fitchburg (Mass.) paper, The Duily 

Sentinel, contains an account of the new 














shops of the Grant Machine Tool Works, of 
which our correspondent, Mr. John J. Grant, 
= ‘is the central moving spirit. The shop is 
|in operation, and at present is engaged 
‘mainly in the making of hardened steel 
at | ‘balls for use in ball bearings, these being 
= | made, by a new process, which is an adapta- 
m = ; fo | tion of thezautomatic screw machine prin- 
| ciple, the balls being formed on a rod by 
a Va |tools which are manipulated automatically 
| ‘ iz | the same as in a screw machine, the balls 
] id & : <rees ih | being formed without heating. Ten of these 
7 sie ie a a ava | machines are at work, and preparations are 
I | |__| 2 Pipe tap NN 5 being made for building twenty more of them 
: | ee | | 844 Angle Iron Pe a Sm |as soon as possible. Four grinding ma. 
|. » | | at i: aha chines are used in 
} | ; — "a a, Se | e a finishing, and it is de. 

a - eememened \ x 3% Flang?® a é ; 
“ a . —h 1 oan ion Weishaees acacia — 7 signed to have el 
we YY | — pacity for turning out 
hse i ok oe : | 09) 1 : 400,000 bicycle balls 
j vi ed a _ | \B per week. Thereseems 
|/ me — ’ | ee aoe to be an increasing 
| | | i wna ten ewsennent E demand for these balls, 
|_| \ "| set v2 Ss} Is) and it is stated that 
ey = ; pesietrecreaceeyy the new company has 
\ feed =" SOK [ \ ; a eters 77 re ceived proposals 
a 7 a eare faa 13 a easel Oh centinster tibiae, ; Mania) from England for fur- 
'“tinside? ineide,’ //s 4 working pressure : is | nishing about ten mill- 
; thy td . a | ’ Sac -- “= ie ions of them. It is 
et Vinkhiste * om ee Y on expected that they 
“ee @) i 16 will take up the manu- 
{ = i American Machinist facture of Governor 
\ : #10 fect-outside-of small course Fig. 3. |. 1-6 Howard’s multiple ball 
| | bearing, which we 
ENGINES AND BoILERS OF THE WRECKING Boat ‘‘ Rigut ArM.”—SEE PaGE 1. illustrated in our col- 


come classical in this sort of work. The 


| first condemnation for the use of the city 


was about five- per cent. of the whole. As 


part owners of the engines and ran them a 
very little harder for a few days in the year, 
and for that purpose we should reimburse 


they already had to have engines, we, on| the owners for the costs of their steam plant 


the side of the city, urged that we were'—for that proportion of the steam plant—' 


umns some time ago, 
and a set of these bearings are soon to be 
made and tested in street railway service. 
There is some prospect, also, of the new 
concern contracting to build a plant for the 
manufacture of balls to go to England 
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4 New Universal Milling Machine. 


[: has been known for some time among 
se who keep track of shop matters, that 
Putnam Machine Company, of Fitch- 


while at the same time some new features | passes to a weight at the back of the ma- 
were to be introduced. |chine. This weight is sutticient to balance 

We present herewith two perspective and the knee within a small fraction of its 
some detail views of this machine, by which | weight, and its effect is to lessen the labor 
it will be seen that the most striking new | of moving the knee, and to reduce the wear 










































more readily felt, and the action and con- 
dition of the cutter with respect to its truth 
and sharpness more readily perceived. 

Fig. 3 is a section of the head showing the 
arrangement of the spindle and bearings. It 
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} —— . . 
burg, Mass., were getting ready to bring out 


iuiversal milling machine in which the 
iutention was to adhere closely to the gen- 
eral features of what has now become the 
recognized standard form of such machines, 


A New UNIVERSAL MILLING MACHINE. 


feature is that of counterbalancing the knee. 
The method of doing this will be clearly 
perceived by an inspection of Fig. 2 (page 4). 
Two sheaves are placed as high as possible in 
the frame, over which a chain or steel cable 


upon the mechanism by which this is accom- 
plished. It also makes the handling of the 
machine more “‘ sensitive” than it otherwise 
would be, 7. e¢., since the knee requires much 
less force to raise it to a cut, the cut is much 


will be noticed that the bearings are entirely 
plain, that the thrust is taken on the rear 
one, allowing for expansion through the 
main bearing, the boxes being plain cones 


outside, which are fitted to conical seats in 
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aly | | ‘ : ; 
the frame and adjusted by threaded rings. | Combination Slide Rest and Grinding | for grinding can be made without removing | that body which should be remedie 
the holder from the tool-post, thus effecting | Among them, this habit which they ha, 


They are of composition and are easily re- 
newable. The spindle is hollow throughout, 
and has the same taper as the Brown & 
Sharpe machine, the taper in the index 
spindle being similar, so that the arbors may | 
be used in either. 

The machine is back-geared to secure a 
great range of speeds, the proportions being 
such that regular gradations are obtained | 
from the fastest to the slowest, and any cut- | 
ter likely to be used in the machine can be | 
driven at its proper speed. 

There are five changes of feed, and the 
feed screw is driven by worm gearing, so 
arranged as to leave the top of the platen 
clear, so that work may extend out over it as 
far as may be desired without blocking. | 
Balanced handles are fitted to each end of | 
the feed screw, so that it can be handled from | 


either end, as most convenient. Fig. 4is a 
section of platen showing the arrangement. 
Fig. 5 shows the arrange- 
ment of the indexing 
worm-wheel, which is 
made in two parts, one of 
which can be turned up- 
on the other by the taper 





6) 


screws shown, so as to 

take up all lost revolu- { 
tion, after which it can be es 
clamped by the other ; 
screws. The base upon 
which the platen rests is 


circular and graduated Fax 
upon the outer face. ( C 
The knee has a vertical 


movement of 17” upon | 
the column, and the sad- 
dle moves 9} upon the 
knee parallel to the spin- 
dle. Work 10” diameter 
and 20” long can 
swung upon the centers 
and all the usual opera- 


be sa | 





tions performed upon it, | \| 


there being three index 
plates and gears for ob- 
taining any desired | 
spiral, either right or 
left hand. The index 
head can be set at any 
angle from 5° below the 
horizontal to the verti- | 


9) { 
: 
Taper for Boxes { 
1% per. Ft. 
C. of Spindle, | 7 
WAL O ) 
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cal. The machine is 

provided with all needed | 
conveniences — 6" uni- | 
versal chuck, vise with 


Fixture. 


We present herewith two illustrations of a | 
tool, the value of which will be readily 
recognized by most machinists, since it is | 
possible by its use to turn, bore or grind 
work in the lathe at any desired angle, with- 
out either a taper attachment or a com- 
pound rest. | 

The tool has a shank which goes into the | 
tool-post in the ordinary manner, the same as | 
a turning tool, and inside the barrel there is | 
a cylindrical slide which carries either the | 
tool or the grinding spindle, as shown. | 

The tool is especially adapted for turning | 


| 
lathe centers, collets and bevel gears; also | 


for grinding similar work. It will operate | 
upon large and small diameters equally | 
well, the dimensions being limited only | 
the swing of the lathe. | 
means of a screw and hand wheel. 


Feeding is done by 
The tool 
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'a saving in time and preserving the correct 














|acquired of so recklessly spending t] 
money of the people, 
ways which it seems 
the ordinary mind th 
have no possible right 
spend it. 
ee 
The Eye-pointed Need], 


It is a tireless tas} 
_. cracking the old chestn 
that Howe invented t) 
eye-pointed needle. B 
when so good an auth 
ity as The Hosiery « 
Knit-Goods Journal pe 
mits it to appear in 
columns under a preter 
tious heading that implic: 
general and expert know}. 
edge of sewing machin: 
we must hit it a crack 
Our contemporary says 

**The needle for a loc} 
stitch machine, or, in faci 
in any sewing machin: 
proper, was patented }b 
Elias Howe, and he had 
the broad claim of the eye 
in the point, and thus 
secured the monopoly.” 

Now the fact, which has 
been printed many times, 
is: Howe did not patent 
any needle, and nobody 
ever patented the ey 
pointed needle, which had 
been used in sewing ma 
chines long before Howe's 
time. 

One of the claims of 
Howe’s patent was for 
a combination of several 
parts—all previously used 
in sewing machines, 
though that fact was un 
known to him — one of 
which was the eye-pointed 
needle. The grouping of 
the needle with the other 
parts was the gist of his 
invention. — Sewing Ma- 
chine Times. 

















{ 3 
jaws 5” wide, 1 deep - 
and opening 24", 


wrenches, hand wheels, 
etc. The countershaft has two friction pul- | 
leys for 44" belt, and should make 100 revo- | 
lutions per minute. The floor space required | 
is 55x55", and the weight 2,850 pounds. | 
‘ ae | 
Size and Strength of the Gulf Stream. 
Even those who navigate its waters do not 
fully realize the strength of its current. Two | 
or three years ago a government vessel was 
anchored in the stream, observing the cur- 
rent. The wind was very light, when a sail- 
ing vessel was sighted ahead, drifting to the | 
northward. As she came nearer and nearer | 
it became evident that there would be a col- | 
lision unless steps were taken to prevent it. | 
The crew of the sailing vessel trimmed their | 
sails to the gentle air; but it was useless, | 
for onward she went, carried by the irresist- 
ible force of the current directly toward | 
the bow of the steamer. As the vessels ap- | 
proached each other, by a skillful use of the 
rudder on board the steamer she was moved 
to one side, and the sailing vessel drifted | 
past a few feet distant. The captain of the 
latter was as astonished as he was thankful 
that All that he 


his vessel was not lost. 


could cry out in broken English as he flashed | § 


by was, 


‘“*T could not help it; the water | 
bring me here.” —The Century. 





ape 

Here is a rather interesting dispatch from 
London: ‘‘ Mr. Single, a boot and shoe manu- 
facturer of Leeds, testified that the art of 
boot and shoe making in America is fifty 
years ahead of that in England, owing to the 
use of improved machinery.” 


A New Minune MacuHIngE.—SEE 


has a traverse movement of 34”. To use it 


for grinding, the slide bar carrying the tool 
is removed and is replaced by the grinding | 
The spindle is of tool steel, | 


attachment. 
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hardened and ground. Suitable means are | 


COMBINATION SLIDE Rest AND GRINDING FIXTURE. 


7—_e a 


At the January meeting 
of the Engineering Asso- 








PaGE 38. 


angle. The makers are the Pratt & Whitney 
Company, Hartford, Conn. 
Sa 

A well-known engineer writes us a letter 
in which he refers to 
our comments on the 
expense account of the 
U. S. Senate while at- 
tending funerals of de- 
ceased members, and he 
says, ‘ This amount 
[$20,000] certainly is a 
high price for just one 
funeral, but I would 
like to ask if you do not 


think it would be acheap | 


and good thing to ap- 
propriate, say $20,000 
per member of the U.S. 
Senate ard bury the 
whole lot.” 

This plan might work 
very well, but it is to be 
remembered that before 
you can have a funeral 
you must first secure the 
corpse, and in this case 
there might be some 


ties in the way of doing 
that. Besides, we 
think there are some 


members of the U. S. Senate who are dis- 


legal and other difficul- | 


ciation of the South, held 
at Nashville, Mr. Olin H. 
Landreth read a paper on 
“The Calorific Power of Southern Coals.” 
One of the results presented was that a se 
ries of coal tests, covering a large number 
of southern coals, had developed the fact 
that there were at least three southern coals 
which were superior in calorific power to 
the standard second pool Pittsburgh coal, and 
but slightly below Cumberland, semi-bitumi- 
nous coal. It is proposed to have a test or 
trial of highway machinery, conducted un 
der the auspices of the association, and a 
committee has been appointed to take charge 
of the matter and make arrangements for it. 
—-_-- 
Double-cone Compression Coupling. 


American Machinist 


The accompanying engravings show the 
construction of an improved compression 
coupling for shafting. The coupling is com- 
| posed of twosplit shells which are placed on 
the shaft and are tapered outside to fit two 
taper sleeves which fit over them, and by 
engagement with the central ring or collar 
are drawn together. The cones being entire- 
ly separate from each other makes it practi- 
_cable to properly couple two lengths of 
'shafting which differ from each other in 
| diameter, and as the cones are drawn up by 
a ring which passes entirely around the 
coupling, and draws the cones up evenly, 
there can be no cramping nor unequal 
drawing up, resulting in running out of 
true. The two split cones are formed as 


provided for taking up all wear in the bear-| posed to and are capable of accomplishing | clutches, and thus do the driving, relieving 
ings. Itis driven by a round belt from an|some good if they are only given a fair/all other parts of the coupling of the tor- 


overhead countershaft. The change from 


chance to do it ; but it certainly is true that 


sional stress. On the larger sizes the cones 


‘the condition for turning or boring to that’ there are a great many evils connected with | are keyed by loose keys or pinned to the 
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shaft, but for the smaller sizes no fastening 
is required for this, as they are found to 
irive with nothing more than the friction of 
the cones upon the shaft. 

It will be perceived, of course, that this 
oupling is an easy one to put on and re- 
nove from the shaft—that it is small and 





DOUBLE-CONE COMPRESSION CoOUPLING.—SEE PAGE 4. 


neat in appearance and not liable to catch 
ithe clothing or a belt. It is made by H. S. 
Hires & Co., 706 East Fayette street, Balti- 
more, Md. e 


The Rivett Friction Clutch. 





The accompanying engravings show two 
forms of a new friction clutch which has 
been devised by Mr. E. Rivett, Brighton 
District, Boston, Mass. 

As will be seen, the clutch is of the ex- 
panding ring type, Fig. 1 showing it as ap 
plied to a pulley, and Fig. 2 to the feed ofa 
jathe or other machine tool. By reference to 
the latter engraving the arrangement of the 
parts will readily be seen. The ring is keyed 
to a flange which in turn is keyed to the 
shaft, the key in the ring being diametrical- 
ly opposite an opening into which is fitted 
the end of a lever which is of sueh form 
that, when this lever is moved, the ring is 
forced open and engages with the revolving 
worm. The lever is moved by the pin seen 
under it, and this pin is moved by the 
wedge which is seen detached, and which 
passes through the center of the shaft. It 
will be noticed that in this form all the 
mechanism can be kept within the width of 
the wheel, and that it can be completely 
covered up, if desired, by a plate attached 
either to the shaft or to the wheel. 

In Fig. 1 the same mechanism is used, ex- 
cept that, instead of the pin being worked by 
a wedge introduced through the center of 
the shaft, it is worked by the lever and slid- 
ing collar shown. Mr. Rivett, who is man- 
ager of the Faneuil Watch Tool Company, 
writes us that he has tried the clutch in 
various places, including 16” and 30” lathes, 
and also on a special milling machine, and 
that it seems to be all that can be desired in 
the way of a clutch for such purposes. It 
has also been tested at the works of the 
Brown & Sharpe Mfg. Co., with, we under- 
stand, good results. 

——_- > —__——_- 
The Universal Swing Frame Grinding 
Machine. 


The accompanying illustration is of a 
universal swing frame grinding machine, 
which is adapted for all that class of grind- 
ing in which the utmost freedom of move- 
ment of the wheel is necessary, and which 
usually cannot be done by the ordinary 
grinding machines. 

As is well known, it frequently bappens 
that dies for drop-forging or stamping hol- 
low ware are badly sprung in hardening, 
and it is sometimes necessary to either grind 
them to shape by hand, or, where badly 
sprung, to anneal them, The machine here- 
with illustrated is intended to enable such 
dies to be ground to shape rapidly and ex- 
peditiously wherever such a method is’ pos- 
sible, and to this end the wheel is mounted 
at the end of a spindle in such a way that it 
can be applied to the die in any possible 
shape while rapidly revolving, the die re- 
maining stationary upon the bench. 

The machine consists essentially of a 
countershaft from which a belt runs to a 
suspended pulley, which is hung in a frame 





and counterbalanced in such a way that it 
can be moved in an arc of a circle, the cen- 
ter of which coincides with that of the coun- 
tershaft. 

This admits of any desired vertical 
movement, while at the same time the 
| spindle is so connected to the frame 
above as to be 
at a constant 
distance from it, 
and the tension 
of the round belt 
which runs from 
the suspended 
wheel to the 
spindle pulley is 
maintained con- 
stant, being ad- 
justed by the 
sliding joint 
seen in the ver- 
tical rod. The 
arrangement of 
the — grinding 
spindle pulley and idler pulleys is such 
that the belt runs freely and without 
cramping in any desired position. The 
bearings for the spindle constitute the 
handles by which it is guided and ap- 
plied to the work. The end of the 
spindle is provided with a taper hole 
into which arbors can be fitted in the 


form may be used ; or, where it is desirable, 
small milling cutters or burrs can be substi- 
tuted. 
Albert L. Colburn, 4 Wall 
street, New Haven, Conn. 
———+*ape__—_ 

The shops of John W. 
Sullivan, 384 and 385 South 
street, New York, present 
quite a busy appearance. 
A triple-expansion engine, 
built for the Bridgeport 
Steamboat Company, is 
nearly completed. The high- 
pressure cylinder is 18; in- 
termediate, 27, and low- 
pressure cylinder, 42 inches 
diamter; stroke, 28 inches. 
This engine will be placed 
in the passenger steamer 
‘*Park City,” the hull of 
which is about ready to be 
launched. Among other 
work under way, we 
noticed a compound engine 
to be placed in a yacht; 
cylinders 94 and 19 inches 
diameter by 12 inches 
stroke ; also another triple- 
expansion yacht engine 
with cylinders 8, 12 and 19 
inches diameter and 12 
inches stroke. A simple 
tugboat engine is to be com- 
menced, with a cylinder 15 
inches diameter and 18 j 
inches stroke. Besidesthese 0° 
there are several smaller 
marine engines in the shop for repairs, 

SS 

The Northern Budget says:‘‘ Yesterday an 
order was received at the gun factory at the 
Watervliet Arsenal for twelve more 8-inch 








ordinary way, so that holes of any desired | 
-arrived for the new 


| which is to be used in manufacturing the 12 
The machine is manufactured by 


« 


guns, and also for twenty-five 3.2 field pieces, 
which must be turned out as speedily as 
possible. 


Work has been commenced onthe 
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Fig. 2. 


Tue Rivetr FRIcTION CLUTCH. 


fifteen 3.6 motors. All the machinery has 


185-ton electric crane 


and 16inch guns. The new shrinkage pit 
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started in the gun plant was operated for the 
first time yesterday. For the test, three 12- 
inch jackets were shrunk with excellent suc- 
cess. Some of the forgings for the 8-inch 
guns, the new order, have already arrived.” 
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How Did It Get Out and Where Did It 
Go To? 
Editor American Machinist : 

At the works of E. C. Stearns & Co., 
Syracuse, N. Y., the valve stems of their 
Corliss engine had become badly worn, and 
the foreman, W. H. Craig, decided to repair 
them by putting sleeves over the stems and 
truing out the bearings in the bonnets. 

As the engine was ample in size for the 
work, he decided to do one at a time, run- 
ning the engine single-ended—blocking 
the port at the end where the valve was re- 
moved. 

After taking out valve and stem, he had a 
strip of wood 4” or so thick, fitted loosely in 
the port, and then a piece of board, 34 or 4’ 
wide, planed to the proper curvature, and 
laid over the port—the small piece nailed to 
the large one, to keep it in place, and 
wedges driven in to hold it down. Wood 
heads with strap washers were put on in 
place of the washers, and the engine set run- 
ning, Which went along without trouble un- 
til the middle of the afternoon, when it was 
found hard work to supply steam enough to 
keep up the speed. After shutting down 
and removing the wood substitutes for bon- 
nets, they failed to find the least vestige of 
the wedges, blocking or nails, with which 
the pieces were fastened together. 

It is almost needless to add that he used 
the valve itself to cover the port while re- 
pairing the other end of the engine. 

It is not at all likely that this is the first 
case of the kind on record, but I think it is 
not what would have been expected by ma- 
chinists in general; and the idea of repairing 
the engine and still keeping the shop run- 
ning is about as near ‘‘eating your cake 
and having it too” as one ofien comes. 

Joun E, SWEET. 





Cutting Square Threads, 
Editor American Machinist : 

Here is a scheme that may help some one 
—you published some time ago a method of 
obtaining the same result—to set a tool at 
the proper angle for clearance in cutting ¢ 
square thread. The manner in which it was 
accomplished in the AMERICAN MACHINIST 
was to center the tool and take a chip off 
the edges; it could then be rolled in the 
tool post, and upon bincing it would stay 
firmly in position. I use a V-block—very 
common now a-days—for holding a variety 
of turning tools, with the tool of proper 
form filed or forged from a piece of drill 
rod of suitable size. I have seen some quite 
expensive rigs used for this purpose, and 
this is the simplest I know of. I have cut 
threads as coarse as 1” pitch with this tool, 
and can’t see why it can’t be made stiff 
enough for any ordinary thread. I think it 
an economical tool for any kind of thread. 


MACHINIST, 


What is a Jig? 
Editor American Machinist : 

I wish to call attention of yourself or any 
other person among your able contributors 
to the need of a proper definition of that im- 
portant appliance called a jig. It is not in 
the Century Dictionary, nor in any other 
work that I know of. I have never seen one, 
but have noticed several cuts of special ones 
inthe AMERICAN Macuinist. The follow- 
ing is my idea of the thing, which is prob- 
ably defective or wrong in part, viz.: 

Jig—An appliance of any size, shape or 
form to suit the work. It is used in the 
manufacture of identical or interchangeable 
pieces. It is attached temporarily to the 
work by clamps or screws, for guiding the 
working tool (drill, tap, file, etc. ), in locating 
and giving direction to a hole or toa shape 
or size in the work. 

I do not need any answer to this, but hope 
that some day I may seea good article in 
the AMERICAN MACHINIST on the subject, 

ALEXANDER I, CoTHera., 

[Our idea of this matter is that it would 
be preferable to divide the different classes 
of jigs, and define them separately, under 
the heads of drill jig, tapping jig, filing jig, 
etc. 
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It is very difficult to make a single defini- 
tion cover all kinds of jigs in a satisfactory 
manner. There is a difference between a 
drill jig and a drilling template, which Mr. 
Cotheal’s proposed definition does not recog- 
nize. A drill jig supports, holds or incloses 
the work, while a template is fastened to 
the work and is usually supported by it.— 
ED. | 


Cutting Bevel Gears with 
Cutters, 


Spur Gear 


Editor American Machinist : 

I was very much interested inthe letter of 
Mr. A. D. Pentz, in your issue of September 
10, 1891, as the parallel depth business was, 
to me, an entirely new phase of the bevel 
gear question. Shortly after reading Mr. 
P.’s letter I had some bevel gears to cut, and 
cut them by his method. They worked first- 
rate, although the faces were rather too 
short to show up the defects of the method, 
if any existed. While at work on this job 
it occurred to me that bevel gears might be 
cut of parallel depth with spur gear cutters 
if none better were at hand andthe job was 
not so very particular. In that case the 
calculations would have to be made for the 
small ends of the teeth instead of the large 
ends, as is the usual practice, I believe, and 
while the small ends of the teeth would be 
all right, at the large ends they would be 
too shallow for their pitch. As I understand 
Mr. Pentz, he aims to make a tooth that is 
of correct shape and proportions at its mid- 
length, and have the inner ends too deep and 
the outer ends too shallow for the pitches at 
these respective points. In Mr. Pentz’s 
‘tooth the error increases each way from the 
midlength, while in mine it increases from 
the inner end towards the outer. Mr. P.’s 
method, of course, makes a better shaped 
tooth, but mine has the merit of not requir- 
ing the expense of special cutters. 

In order to demonstrate whether or not 
this was practicable, I cut a pair of gears of 
16-pitch (at the inner ends), 15 and 54 teeth 
respectively, and 4" face, using a rack cut- 
ter for the wheel anda cutter of right curva- 
ture for 18 teeth for the pinion. It made a 
fairly good job of the wheel, but the pinion 
did not turn out quite so well, its teeth being 
undercut on the inner ends for about one 
quarter of their length. I then tried it ona 
pair of 15 tooth miter gears, 16-pitch, 4" face, 
using a cutter suitable for 28 teeth, and in this 
case the undercutting was so slight as to be 
scarcely noticeable, from which I inferred 
that the method was applicable in cases 
where the ratio was not too high. Thinking 
that the undercut might be avoided some- 
what in high ratios by basing the computa- 
tions for pitch diameter on a slightly coarser 
pitch than that of the cutter used, I cut an- 
other 15 and 54-pair, and made the pitch di- 
ameter at the inner ends of the teeth correct 
for 15-pitch, and then used 16 pitch cutters 
at 16-pitch depth, which cured the under- 
cutting completely. Had the ratio been 1 to 
2, or thereabouts, 15}-pitch might have been 
used with advantage to determine the pitch 
diameter. 

Mr. Pentz’s method of cutting the teeth of 
a uniform depth throughout their length 
simplifies the calculations somewhat; the 
only thing necessary to do, as far as the 
angles are eoncerned, is to divide the num- 
ber of teeth in one wheel by the number of 
teeth in the other, the result giving the tan- 
gent of the angle of the tops and bottoms of 
the teeth of the wheel used as a dividend, 
which is also the angle at which to turn the 
outer and inner ends of its mate. That is, 
if we divide 15 by 54 (the number of teeth 
in pair shown insketch), we get .2777, which 
is the tangent of 154° and a little more. As 
we have to guess at fractions of a degree on 
nearly all machine tools, we may as well call 
this 154°, whichis the angle at which to turn 
the face of pinion and the ends of teeth in 
wheel. The shafts being at right angles, 
the complement of this angle, or 744°, will 
be the one at which to turn the face of wheel 
and ends of pinion teeth. To avoid con- 
fusion, I will say that the angles meant are 
those included between the parts referred to 
and the aris of gear, and not the radial face. 

The amount to add to the pitch diameter 








to get the diameter at the points of the teeth 
at their inner ends (the distance A B) is 
found by dividing the cosine of the angle C 
by one-half of the pitch of the cutter used, 
which is the same process as is used to find 
the excess of the outside over the pitch di- 
ameter if you prefer to make your calcula- 
tions for the large ends of the teeth and use 
bevel gear cutters. In the example in sketch 
we have the cosine of 744° = .26724, which 
divided by 8(one-half the pitch) gives .033”, 
which is the amount to add to the pitch di- 
ameter of the wheel. Dividing the cosine 
of 154° by 8, we get .120’, which is the 
amount to add to the pitch diameter of 
pinion. 


leads me to suggest that if the makers of 
special cutters for cutting bevel gears would 
mark them with their thickness at the pitch 
line, it would greatly facilitate setting the 
machine, and would be of more use. to the 
intelligent operator than the legend, ‘‘ Keep 
sharp.” WALTER GRIBBEN. 
Brooklyn, N. Y. 





In regard to the selection of a cutter 
of suitable curvature, I use one that 
would be right for a spur wheel having a} 
radius equal to D EF in sketch, which is a 
line drawn square with the length of the 
teeth, from their middle point to the axis of 
gear. The section lined portion of sketch 
shows the first 15 and 54 pair I made, while 
the dotted outline shows the second edition, 
revised and improved, in which the under- 
cutting on pinion was avoided. It will be 
seen that what I did, in effect, was to take off 
a small portion of the face at the inner end 
of teeth, and add it to the outer end. This 
did not alter the computation for angle 
(which depends solely on the ratio), nor for 
the addendum (which depends only on the 
pitch of cutter used), but merely made the 
gears slightly larger in diameter, and made 
the space between the teeth at the small ends 
a little wider, so the cutter could pass 
through and only finish the side of the tooth 
that was central. Also, the gears had to be 
set along the shafts a little further. 

I used Brown & Sharpe cutters to cut 
these gears, and in setting the machine I set 
the cutter central at first, just as though I 
were going to cut a spur gear, then, by means 
of index dial on cross-feed, set the cutter off 
center to the extent of half its thickness on | 
the pitch line, which thickness is stated in 
the B. & S. catalogue. After cutting around 
once, I set the cutter the same distance the 
other side of the center, gave the index al 
“half move,” and then cut around again, 
which finished the wheel. In some instances 
it might be well to go around three times (I 
did on the 15-tooth miter wheels), and make a 
central cut to remove the slight ridge left 
between the two side cuts, but by making 
the side cuts first, it will then be easy to de- 
termine whether or not a central cut will be | 
necessary, and if not, then you save the time 
of going once around. By a‘ half move” | 


ama 




















CuTtina BEVEL GEARS. 


Using a Drill Press for Cutting Key- 
ways. ; 
Editor American Machinist : 

My attention was called to this little 
scheme a short time ago by seeing it in use 
doing very good work. Although this may 
not be new tosome of the readers of the 
AMERICAN MACHINIST, as it was new to me, 
I think it may be new to many others. I do 
not mean to say that this is better than a 
regular slotting machine for the purpose, 
but only, in the absence of a slotting ma- 
chine, it is better than a cold chisel and file, 
and about as good as the planer on some 
jobs. 

Referring to Fig. 1, there is shown a piece 
of work bolted to the table of the drill press, 
and the slotting bar in position. 
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CuTTING KkEYWAYS 
I mean half of the regular meve to produce 
a given division. Thus, on the 15 tooth 
gear the index has to be moved 23 turns each 
time, and, after going around once, an index 
move of 14 turnsin connection with a cross- 
slide movement of the thickness of the cut- 
ter on the pitch line brings the cutter back 
into the old cut (at the inner end), only with 
its other edge on the center, without any 
‘cut and try” business at all. And this 





WITH DRILL PREss. 


The lower end of drill spindle is supposed 
to be shown at A. The cutter, which is 


made of round steel, flattened on one side | 


(not shown), so as to be held from turning by 
a set-screw on the side (not shown), which 


set-screw should be set up tight enough to | 


hold the cutter firm, but not so tight as to 
prevent it being pushed ahead by a screw B 
behind it; this screw is for adjusting the 
cut, and for feed. 


The bar is worked up and down by the 
handle of the lever feed, or what is called 
the ‘‘ quick return.” 

In Fig. 2 I show what I think would be 
an improvement in making the bar. Make 
the bar sma‘ler below, where the cutter goes 
in, so as to allow room for the chips to drop 
down, and then have the bar fill the hole to 
be slotted above the cutter. This will pre- 
vent all springing of the bar. 

For a small bar I would put the cutter in 
at about the angle shown, so as to get a 
longer bearing in the bar. 

There is still room for other improve- 
ments. The lower support in table can be 
dispensed with, and the bar made short, 
with the cutter inserted at about one inch 
from its lower end, and a good big groove 
cut below the cutter, to allow room for the 
chips to drop down. 

This bar can now be made to fill the hole, 
and straight all the way; it cannot spring in 
doing its work, and is less expensive to 
make than either of the other ways I have 
shown. 

In Fig. 3 I show a cross-section of a piece 
of work that can be done in about the same 
way. A piece of work of this kind can be 
done on a drill press in good shape by the 
use of a proper cutter, and after the cut is 
properly adjusted turn the spindle of drill 
press a little at the end of each up stroke for 
feed. A MECHANIC, 
Pattern 


A Handy Little Saw for 


Makers, 
Editor American Machinist : 

On pattern work where there are small 
spots, bosses or hubs, which come so that 
half of each must be attached to each part 
of the pattern, and these are turned up 
separately by attaching each half to the face- 
plate by the means of small brads or glued 
on with paper, it becomes somewhat tedious, 
as any pattern maker can testify, both as to 
the attaching and the detaching process, 
especially where there are a number to be 
done. I will now endeavor to explain 
a very quick method, which, while not new 
to all, may be of benefit to some. Takea 
solid block of wood, and after having sawed 
it plenty large on the band saw, attach it 
directly to the screw chuck in the lathe. 
Next turn it the whole length to the largest 
diameter of the fillet, if there be one; then, 
with the dividers set to the right radius, 
locate the center plainly, and the circum 
ference of the face of the spot. One setting 
of the dividers, of course, answers for all 
the pieces made of the same size. Where 
one needs to get along with only one pair 
of dividers, a very quick and accurate 
method of locating the height or thickness 
of the boss is to take a little adjustable 
square, and set the blade the right length ; 
hold the head of the square against the face 
of the spot, and with a knife-point pressed 
against the end of the blade, trace a line on 
the work. After the side is turned, quickly 
detach by holding a very narrow cutting-off 
tool against the line previously made, being 
careful not to get the bottom of the spot 
convex, but perfectly flat. After all the 
pieces have been turned, carefully place a 
saw on the center points, and halve them. 
Those who have followed me thus far will 
probably say, ‘‘But you are taking out 
stock, and your spot will no longer be a 





circle, but an ellipse.” This is just the 
|point IT want to get at, and I will try to 
|explain myself. A nice saw for this pur- 
| pose is a little machinist’s hack saw, with 
'a very thin six-inch blade. These blades 
‘can be procured in hardware stores in stiff 
| wire frames, and are only about two one- 
| hundredths of an inch io thickness, and cost, 
 comaptele with frame, about thirty-five or 
| forty cents. They have very fine teeth, and 
| will cut wood very smoothly indeed, and, 
being so cheap, they are not intended to be 
filed, but replaced with new ones when 
dull. These saws remove so little stock that 
it will make no appreciable difference on 
ordinary jobs, and for very nice work it is 
a good idea to make the blades thinner yet, 
in the following manner: Put the blade 
into the frame, and then hold over a mod- 
erately fine emery wheel, drawing it ‘back 
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and forth, so that the flat part of the blade 
shall rest evenly against the wheel. Be 
careful not to draw the temper, and be sure 
to have the back thinner than where the 
teeth are, so that it will not bind in the 
work. By using one of these saws, very 
small pieces can be halved, and the differ- 
ence in diameter will be so slight that it 
will not be discovered, or even thought of, 
unless one is told. 
Joun M. RICHARDSON. 


Atomizer. 
Editor American Machinist : 

The writer says in the last issue of the 
AMERICAN MAcutntst that Mr. H. L. Rey- 
nolds wanted an instrument to blow a fine 
spray some four feet or more—an atomizer. 

Some twelve years since the writer madea 
small affair to blow sour beer or returns 
from rum distilleries (where molasses was 
used) on molds after they were blacked, to 
hold the blacking from working. I see they 
are now very gencrally used to blow liquid. 
Cigar makers, etc., use them. 

Description: A, a brass tube #’” inside 
diameter, some 7” long, for the blow pipe, 
and B same size pipe placed at right angles. 
Please note the position at ends of tubes, 
that the tube B is a trifle above the lower 
edge of A and ;,’ away. By experiment it 
was found the best results were obtained 
when these positions were secured, by the 
brass plate C being soldered to both tubes 
These are blown by the mouth of the oper- 
ator. I do not know the pressure required, 
but suppose larger pipes would require 
more than the small ones, and could be 
blown by biast if desired. 

By keeping the tubes apart, as shown at *, 
finer spray is produced. 

He can obtain one of these atomizers from 
any cigar manufacturer; these are small, but 
they show the principle. >. > e 


Blue Print Frames and Drawings. 
Editor American Machinist : 

In looking over your Question and An- 
swer column I noticed that some one asked 
for information about blue print frames and 
the size of drawings, and I thought the oc- 
casion a good one in which to put in my oar. 

1 have in my time made several blue 
print frames, and of drawings I have made 
several times that many. I have made draw- 
ings on sheets all the way from 3x3" up to5 
x12’; but these I made without any choice in 
the matter of size. 

In the days before Weston’s linen record 
paper 27x40" sheets came into use for draw- 
ing on, my favorite-sized sheet was a 28x40", 
largest size, and subdivided into 20x28, 14x 
20, 10x14”. 

These sizes I found very convenient for 
general machine work; but I could find none 
of these sized sheets ready cutin the market, 
and if I wanted them cut I either had to pay 
extra for the cutting or buy roll paper 56 
wide, and cut them myself, which I usually 
did. 

When I found the linen record paper I 
stopped buying roll paper and bought this 
kind, as it comes already cut in sheets 27x 
10, and is in every way preferable to most 
white papers to make pencil drawings on, 
and where pencil drawings only are made 
to trace from, white paper is by far the best, 
as it saves any difference in cost in the wear 
and tear of eyes. Now the sizes obtained by 
subdividing the 27x40" sheet would be 20x 
27, 184x20, and 10x134”. 

These all make very nice sized sheets, and 
I have found 27x40" large enough for any 
work I have had to do. On this size sheet 
I have made the general plan of a steel 
works, which required the space of 400x 
3,000’. I have also made on this size sheet 
the plans and details of one of the largest 
coal breakers in the Wyoming region, and I 
found it just as convenient on which to 
make the plans for a boiler, a pair of hoist- 
ing engines, a hydraulic press, or a paper 
bag machine. 

This, of course, is for general plans, or as- 
sembled drawings, but I have also made 
details on this largest size; but, as you say, I 
have found the smallest sheet—10x13}'’'—the 
most convenient for handling in the shop, I 








| 


also found the 13}x20” a very convenient | 
sheet on which to make detail drawings. | 

Nowas to the printing frame. I have found) 
that illustrated in the accompanying draw- | 
ings a very convenient arrangement—two | 
inches margin around the sheet is suflicient | 
for all practical purposes. 

I usually make my clear opening in the | 
frame for a 27x40" sheet 31x44". I get the | 
piece of glass 28x41x8" thick, and the frame | 
is made as shown in the drawing, of which | 
Fig. 1 is a side elevation 
of the frame pushed 


print. There isno locking or clamping of the 
frame, or turning it over, or hoisting it up. 
The track need not project outside of the 
building only a little more than half the 
length of the board, GEORGE GUNTZ. 


About Steel. 

Editor American Machinist : 
I know of no other thing that there are so 
many vague ideas about as there are in 
hardening steel. You ask a question of 





about half way out of 
the window. Fig. 2 
a section of the frame 
showing how the glass 
is held in place. 

In Fig. 1 wis 
tom board, on top of 
which is fixed a cushion 
B. To make this cush- 
ion I usually take four 
large rolls of cotton bat- 


is 


the bot- 


AAW" Ay AAADIUM 


ting and lay on the 
board. This I cover 


with unbleached muslin and tack it directly 
to the board, making the cushion a little 
higher on the inside end, and leaving a 
margin of about an inch in from the edge 
around two sides, and the inside end of the 
board. 

The board should be made out of { stuff, 
37x50". To the under side of the board, anda 
little inside of the center, is fixed an angle /, 
with two grooved wheels g. The grooves 
in the wheels are made so they will fit easily 
over 2 square iron of which the tracks ¢ are 
made. Of course tracks made of any ether 
shape iron will answer just as well. I have 
found the above easy to make and about as 
cheap, as well as strong, as any other, and or 
namental enough. To the outside end of 
the board is fixed a piece of wood n, a little | 
less than the thickness of the cushion at 
that end and two inches wide ; length the 
width of the board. To this the glass frame 
d is hinged ; the glass frame is made of 14x 
3 stuff; the inside is beveled down to about 
§” thick ; the under side is rabbeted out 13” 
deep by 4%” wide, into which the glass 
fits loosely. The glass is held in place in 
the frame by x1" strap-iron f screwed to 
the frame. This construction permits the 
glass to come down onto the cushion so that 
its whole surface bears thereon with sufti- 
cient pressure to keep the tracing and the 
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level or fluid 


ATOMIZER. 


and 
and 


most blacksmiths about hardening steel 
they will give you a very knowing look, 
this is all they will give you. 

My father is an old-time blacksmith, and 
has been successful in working and temper- 
ing steel. The point that he was most par- 
ticular about, and the point that he consid- 
ered the most important iu hardening, was 
in heating the work. 

He would never use a fierce fire, as he 
would in getting a welding heat upon a 
piece of iron, and he never hurried, but 
heated the work very slowly and kept it 
continually in motion, and managed to geta 
very even heat and just the proper heat to 
harden well and not too hot. I believe that 
many times when work cracks in hardening, 
or just after, it is caused by the work 
being heated too quickly, and so not evenly. 
A common blacksmith’s fire is not the best 
place in the world to heat a large piece of 
work for hardeving; but when there is noth- 
ing better to be had, all the kinks that will 
tend to make the job more certain are worth 
knowing. 

A good deep fire is needed, so as to have 
plenty of coal between the work and the 
blast. Whena small portable forge has to 
be used, it can be improved for the purpose 
by putting on an extra guard of sheet iron, 
so as to keep the coal from dropping off, 
and then a deep fire can be had. Charcoal 
is better than soft coal, for it does not give 





\ x such a fierce heat. The fire should be well 
burned up before the steel is put in, and the 
blast should not be heavy. To think that 
N | mide anybody can manage a fire properly to 
| harden a large piece of steel is to think 
Fig, 2. wrong. Todo this properly requires prac- 
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BLUE PRINT FRAM 


paper smooth, and in contact over its entire 
surface. Two props # are hinged to the 
board a by the side of the cushion; these are 
for holding up the frame d while the trac- 
ing and paper are being put in or taken out. 
You will see this makes a very handy blue 
print frame; you just lift up your frame d | 
at the inner end, put up your props, lay on | 
your paper and tracing, let your glass down 
on them, shove her out, tip her up to the best 
angle for light, hook the chain m onto the 
hook & to hold her in position, and let her | 


ane 


Vig. 1. 


E AND DRAWINGS, 


tice. The lowest heat that will harden the 
work isthe proper heat. Of course there 
are different degrees of hardness, but for 
hardening in the ordinary way, work is called | 
hard when a good file will make no impres- 
sion upon it. 

When I am not sure of the proper heat I 
always try to be on the safe side and heat 
very low, and then if it does not harden I 
heat next time little hotter; but very 
little, for I find that it is a fine point. 


a 





Scientists do not hesitate to tell us the 


amount of heat in degrees that is needed to 
melt iron and other metals, but they do not 
show us a practical pyrometer by which we 
san determine the temperature of a harden- 
ing bath that is much lower than the melt- 
ing point of iron. I believe that this could be 
something that could be used to good ad- 
vantage. If we had a pyrometer that would 
bear constant service and remain as accurate 
as a common thermometer, that we could put 
into a hardening bath, and know its heat in 
degrees without the uncertain way of judg- 
ing by the color, we would have made a step 
in the right direction. 

We could then talk about using steel of 
the proper grade for the purpose, and heat- 
ing it to the proper heat and hardening 
without drawing the temper, but now—well, 
we can talk about doing this, I suppose. 

Can anybody tell just why a salt brine is 
used by many fora cooling bath ? 

My father always used a salt brine, and 
told me that it tended to prevent “fire 
cracks.” I believe that a large piece of steel 
can sometimes be saved by taking it out of 
the water before it is quite cool and drawing 
the temper right away, for when there are 
strains that almost break the work, a very 
little extra may break it, just as the last 
straw broke the camel’s back. 

These strains can be prevented to quite an 
extent by properly heating the work. 

There are forms that steel can be made 
into that are practically impossible to harden 
without cracking, and in such a case it is 
better to spend time in designing some 
other thing for the purpose than to try to 
harden it. 

Isawin the AMERICAN MACHINIST some 
time ago a plan for a hardening bath of lead. 
In my work I ran across by accident a way 
of having a lead bath so that the lead would 
not waste away much, and without covering 
its surface. It is to have a deep vessel for 
the bath, so that the top acts as a tall chim- 
ney, and I suppose that the airinside is beated 
so hot that its power of oxidizing is partly 
gone. Whatever the reason may be, that 
thick scum does not come upon the surface. 

After a piece of steel is hardened it often 
has to be straightened. 

Now there are people who say that a piece 
of hardened steel can be straightened with- 
out starting the temper at all, but I never 
saw it done, and don’t think it can be done. 

To straighten a piece of hardened steel, 
the bending must be done while the temper 
isrunning. Suppose we have a long reamer 
to straighten: we polish it just as we would 
to show a good color in drawing, and then 
we heat it to draw the temper; and while the 
temper is running, after it starts and before 
itcomes to the proper color, all straightening 
must be done. It is no use to try to make 
the work take a permanent set before the 
temper starts. I have straightened a taper 
reamer 24” long on the cut, ,\; in 12 taper, 
and 14° diameter at large end, with taper 
shank about 6” long, with ,," allowed for 
grinding, where it ran out of true after hard- 
ening }’, so that it finished true. 

A MECHANIC 
Ball Bearings. 
Editor American Machinist : 

I have to construct a train of spur gears, 
the pitches of which are Nos, 12, 15, 18, 24. 
The train runs very slow, but I must reduce 
friction to a minimum, 

I should now like to ask the advisability of 
using ball bearings for the journals. Will 
some of your readers who are in a position 
to know some facts pertaining to this mat- 
ter favor me by expressing themselves ? 

Be as 


Cementing Belts, 
kditor American Machinist : 

In addition to the answer which you 
give H. M. C, No. 36, same issue, about ce- 
menting belts, I have found as an extra good 
precaution to secure a good, safe, tight job, 
is to use a liberal supply of shoe-pegs driven 
all overthelap. Ordinarily, belts which have 
been in use are somewhat greasy, which pre- 
cludes the best results in gluing; therefore I 
find the pegs serve to hold the joint better, 

L. C. SHare, 




















AMERICAN MACHINIST 





[FEBRUARY 25, 1892 














Communications relating to the reading columns 
should be addressed to the Editor. All other com- 
munications should be addressed : 


AMERICAN MACHINIST, 
__96 FULTON ST., NEW YORK. 
PUBLISHED WEEKLY AT 
96 Fulton Street, New York. 


Horace B. MILER, Pres’t and Bus. Manager. 
Lycureus B. Moore, Treas. and Sec’y. 





F. F. Hemenway, Editor and Mech. Engineer. 
d. G. A. MEYER,) en 
Frep J. MitiEr,f Associates. 








Special Announcements. 

CE Positively we will neither publish anything in 
vr reading columns Jor 
nlvertising patronage. Those who wish to recommend 
ther wares to our readers can do 80 as fully as they 
choose in our advertising columns, but our editoria 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

(22> very correspondent, in order to insure atten- 
tion, should give his full name and address, not jor 
publication, but as a guarantee of good faith. 

te" We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

ter" We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

Le Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 





Subscription. 
$3.00 a year in advance, postage prepaid, in the 
United States, Canada, and Mexico. 
$4.00 a year to Other Countries, postage prepaid. 





Advertising. 
Transient, 35c. per line, each insertion. 
‘** Business Specials,” 50c. a line. 


—_- 


The American News Company, 
Publishers’ Agents, New York. 
DEALERS SUPPLIED BY 

The Albany News Company, Albany, N. Y. yf 
The American News Company, New York, N. Y. 
The Baltimore News Company. Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Buffalo News Co., Buffalo. N.Y. | 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Obio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit. Mich. 
The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J. 
The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, N. Y. 
The Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh. Pa. 
The Rhode Island News Company, Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis. Mo. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Union News Company, New York, N. Y. 
The Washington News Company, Washington, D.C. 
The Western News Company, Chicago, Il. 
The Williamsburgh News Co., Brooklyn, E. D.,N. Y. 
The Wisconsin News Company, Milwaukee, Wis. 


The International News Company, 
Bream’s Buipa'’s, Chancery Lane, Lonvon, E. C.. 
Ena., or Stefanstrasse 18, Lerpzia, GERMANY, Will 
receive subscriptions for the AMERICAN MACHINIST, 
at 16/6 per annum, English currency, or 17 marks 
per annum, German currency, postpaid. 

Subscriptions received in Paris, France, by E. 
TERQUEM, 31 Boulevard Hausmann, at 20 francs per 
annum, postpaid. 





Subscriptions received in Australia by W.WILLIAMs, 
17 and 21 Fink’s Buildings, Melbourne, 





NEW YORK, FEBRUARY 25, 1892 





CONTENTS. 


PAGE 

Engines and Boilers for the Wrecking Boat 
NI cack se anss sant Saks 9 Ree aawe 1 
The Value of a Water-power.... ............... 1,2 
A New Universal Milling Machine............... 3,4 
S ze and Strength of the Gulf Stream........ .. 4 
Combination Slide Rest and Grinding Fixture. . 4 
The Eye-pointed Needle.................... 4 
Double-cone Compression Coupling.. .......... 4,5 


or 


The Rivett Friction Clutch................ 
The Universal Swing Frame Grinding Machine. 
vetters from Practical Men: How Did It Get 
Out and Where Did it Go To? By John E. 
Sweet....Cutting Square Threads. By Ma- 
chinist.... What is a Jig? By Alexander I. 
Cotheal....Cutting Bevel Gears With Spur 
Gear Cutters. By Walter Gribben....Usinga 
Drill Press for Cutting Keyways. By A Me- 
chanic....A Handy Little Saw for Pattern 
Makers. By John M. Richardson.... Atomizer. 


— 


By X. Y ... Blue Print Frames and Drawings. 

By George Guntz ...About Steel. By A Me- 

chanic... Ball Bearings. ae a 

Cementing Belts. By L. C. Sharp............5, 6,7 
The Limitations of the Molding Machine....... 8 
Designing for the Operator... ............+0.0.- 8 
IN ns 5 ka inc aee ba cedenscasener 8 
Questions and ANSWEFS..............seeeseeceeee 9 
Molding of Guns, Hydraulic Cylinders, etc. By 

EO Ro rete ene cs cabana wae aan Wi 9, 10 
Manufactures.......... Ray rere 11 


Machinists’ Supplies and Iron. 





pay or in consideration of 








The Limitations of the Molding Ma-| 


chine. 





A friend who is a prominent mechanic, 
and has had considerable experience with 
molding machines, thinks we did not do 
these machines full justice in our remarks 
under the head of ‘‘ Machinery and Intelli- 
gent Labor,” issue of Feb. 11. He says: 

‘‘If you were to go into a steel foundry 
you would find that knuckles for the M. C. 
B. standard vertical plane coupler, cross- 
heads and pistons for locomotives, gears, 
crankshafts for steam engines, etc., are done 
by the best molders. In shafting estab- 
lishments, hangers are considered good 
work, and in a general shop, engine cylin- 
ders and castings are the best. Molding 
machines are making all these with 
the best results.” He mentions other work 
which is done upon the machine—brass 


castings for sight-feed lubricators, gate 
valves, check valves, etc., and says: ‘In 


fact, machine molding pays best when ap- 
plied to the more expensive hand work.” 

Upon looking over our words again, we 
perceive that we did not clearly express the 
precise idea we had in mind at the time, 
and we can therefore hardly blame our 
friend fer misunderstanding the tenor of 
our remarks to some extent. With all due 
deference to him, we do not think that the 
classes of work mentioned by him consti- 
tute the best work that the molder is called 
upon todo, At least they are not the kinds 
of work we had in mind at thetime. Ina 
former article we pointed out that work in 
the machine shop, which was done for: the 
first time, and where the mechanic who did 
it had therefore to choose his methods, and 
use his judgment and skill in doing it, might 
be the best work, and require to be done by 
the best workman, while the very same 
pieces of work, when afterwards made by 
the hundred by cut-and-dried methods re- 
quiring little or no exercise of judgment or 
skill, might become among the very poorest 
work, and, in fact, that it often happened 
that good mechanics would not work on 
such duplicated pieces, even if it were de- 
sirable to have them do so. 

A really great picture can be painted only 
by a great artist; but after such a picture is 
painted a very ordinary artist can reproduce 
it, and, in fact, very good reproductions can 
be made by purely mechanical methods, or, 
in other words, by machinery. No real art- 
ist would be content to spend his life in 
copying the pictures of others, and if he did 
so spend his time he would not expect to re- 
ceive such compensation as that obtained by 
the painters of the originals. 

To a great extent, the same principles ap- 
ply in molding. When the first engine of a 
certain kind is to be made, it certainly pays, 
and we believe it always will pay, to give 
the job to a first class molder, for the simple 
reason that judgment and skill are neces- 
sarily to be used in making it. But after- 
ward, when it is found that this engine is to 
be made in suflicient numbers to make it 
pay to put in a molding machine to make 
the cylinders, then by that time the job of 
molding those cylinders has become simply 
a monotonous repetition of the same opera- 
tions over and over again, all the problems 
involved in the case having been solved 
during the making of the first few, or the 
first dozen or so. 

When this point is reached, a really first- 
class molder will prefer to do something 
else having more variety, and giving him 
more opportunity for the exercise of the 
skill which he possesses, and which he 
wishes to be paid for. Stated broadly, our 
position is that there will always be a large 
class of work which will require the use of 
brains to properly perform it. To this 
category belongs all or nearly all loam 
molding, and all work which is done for the 
first time, or of which only a few pieces are 
to be made alike. Machines never can do 
this work. On the other hand there is a 
large class of work which can be done, after 
the method is established, without the use 


of brains to any great extent. To this 
category belong all or nearly all pieces 





which are made in great numbers exactly 


alike. Here the machine will come into 
use, and we sincerely believe it will be a 
good thing for the molder and his trade 
that it will come into use in this field. 
—_—_ <m- —— 
Designing for the Operator. 


We think it will be conceded by most of 
those who stop to think of the matter, that 
any designer who is designing a machine 
which is to be operated by a human being 
should consider, among the most important 
features of it, the comfort and convenience 
of the operator. An operator who is com- 
fortable, can, other things being equal, do 
much more work and much better work 
than one whois uncomfortable, and it should 
always be remembered that this question of 
the comfort or the discomfort of an operator 
depends largely upon the position which he 
is obliged to assume while operating the 
machine. For instance, there is no doubt 
upon the part of those who have had ex- 
perience in the matter, that certain opera- 
tions of machine tending or operating are 
better and more expeditiously performed 
when the operator is in a sitting position, 
while in other operations such a position 
would be uncomfortable and would interfere 
with the work; and, where possible, the de- 
signer should consider these points. In other 
cases it may be advisable to so design a ma- 
chine, if possible, that the operator may 
stand or sit, as suits him best. If anything 
is to make an operator experience a feeling 
of fatigue, it should be the work done, and 
nothing else, and where the position neces- 
sary to be assumed is of itself sufficient to 
cause fatigue before the day’s work is over, 
a correspondingly less quantity of work 
may be looked for, and probably, also, a fall- 
ing off in quality, if the work is of such 
nature that fatigue can cause deterioration in 
quality. 

It would be a good plan, we think, if 
every designer of machinery would place 
himself in the position which the operator of 
his proposed machine will necessarily as- 
sume, and note whether or not it is a natural 
and easy one, and whether it could probably 
be held during an entire day without serious 
fatigue. 

Especially where machinery is to be used 
by young persons we think it is important 
that this matter should receive attention, for 
any unnatural or strained position assumed by 
a growing person for any length of time can- 
not fail to be a permanent injury to such 
person. We are reminded of this by seeing 
in some of our contemporaries a short time 
since an illustration of a small drill press in- 
tended for use mainly in light manufactur- 
ing operations. Of course this press will be 
used almost exclusively by growing boys, 
and the design is such that the boy who 
operates it will have to sit with his knees 
close together, and by pressing them up- 
wards raise the table and thus feed the 
drill, leaving his hands free to handle the 
work. Now any one who stops to think for 
a single moment must know that such a posi- 
tion and such away of feeding a drill would 
simply become a torture to most boys long 
before night, and that it would be simply 
impossible for any boy to sit steadily at the 
machine and keep it going all day, as he 
could if he had an opportunity to shift his 
legs about and change his position occasion- 
ally to rest himself without stopping the 
machine. We happen to know that the de- 
signer of this drill is an excellent mechanic 
and a skilled engineer; he simply overlooked 
this point in this instance, and we think 
thereby made a mistake. Machines should 
be designed for the operator as well as for 
the work, and it is owing to the fact that 
American machinery has usually been de 
signed with a view to the convenience and 
comfort of the operator that it has become 
pre-eminent in many lines. 

Another feature of the case is that it is 
important to a builder of machinery that 
those who are to operate it shall be pleased 
with it, and shall believe that it is the best 
machinery of its kind, and they are most 
apt to believe this of a machine with which 
they experience some degree of comfort in 
operating. Many locomotives have not done 





as well on the road as they were expected to 
do, and should have done, because things had 
not been arranged in the cab with a view to 
the convenience, comfort and safety of the 
engineer and fireman. 
———_ + de —__—_ 
George Worthington. 


Mr. George Worthington, founder and for 
nine years editor of the Electrical Review, 
died February 3d at the home of his brother, 
in Buffalo. By his death electrical interests 
lose a valuable friend, his influence having 
been potent for good in many ways in con- 
nection with the development of electricity. 
He took a prominent part in the founding of 
the American Institute of Electrical Engi- 
neers, the National Electric Light Associa- 
tion, and the New York Electric Club, 
spending his time and his moncy freely to 
advance their interests. 

Personally Mr. Worthington was very 
popular, for he possessed those qualities of 
mind and heart which endeared him to 
those with whom he was associated. 


The consolidation of competing companies 
goes on steadily, among the latest being 
the combination of the leading coal-carrying 
roads, also of the Edison and Thomson-Hous- 
ton Electric Companies, with a rumor that 
they will be joined in the near future by the 
Westinghouse Co. 

In the case of the electric companies, at 
least, it is probable that there will be suffi- 
cient competition from outside and inde- 
pendent companies to prevent any very seri- 
ous impediment to the development of 
electricity by the combination; but in the 
case of the coal roads, things seem to have 
been put into such shape that it will be 
possible at least to exact from the consumers 
of anthracite coal the last cent which it is 
possible for them to pay for it—the only 
circumstance which seems at all likely to 
keep the price within reasonable bounds 
being the fact that for most purposes for 
which anthracite is now used, bituminous 
coal can be substituted if necessary. 

——_+4>e—_____ 

One of the most important dispatches re- 
cently published in the daily press has been 
one giving the outcome of some investiga- 
tions made by the wife of one of the cabinet 
officers. It seems that she had been in 
doubt as to whether the President should 
occupy the place of the host at the head of 
the table, when invited to a dinner at her 
house, and in order to ascertain the correct 
thing on this point, she corresponded with 
those supposed to know all about it in Eng- 
Jand, besides conferring with experts on 
etiquette in this country, the result being 
that the President occupied the place usu- 
ally assigned to the host. Of course our 
readers will all be very much pleased to 
know that this important question has been 
definitely settled, and the country may now 
rest easy for a time, while the rest of us 
skirmish around for the wherewithal to buy 
our dinners. 





lla 

Some very ugly stories have been pub- 
lished regarding the treatment of men hired 
in this city to work on the new railroad in 
the Adirondack wilderness. It is stated 
that men were engaged in New York and 
promised wages of $1.25 a day. When they 
arrived at their destination, they found that 
the company had charged them $12 for 
transportation ; that everything which they 
needed to subsist upon could be bought 
only ef the company at highly inflated 
prices. It was found in some cases that 
after the men had worked for a month, in- 
stead of being anything ahead they were in 
debt to the company. The treatment given 
them caused some of them to run away, and 
as they had no money or other resources, 
they, of course, were obliged to become 
tramps until they could find something else 
to do. 

Se 

It seems to us that Typographical Union, 
No. 6, of this city, has taken about the right 
course with regard to what might be called 
the invasion of their trade by machinery. 
At a recent meeting of the Union, after con- 
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iderable discussion of this matter, it was 
~esolved to form a school under the diree- 
tion of the Union, in which members will 


be taught to become machine experts. This. 


ction indicates that the members clearly 
cee that the introduction of machinery can- 
not be profitably opposed, and that they 
propose to take the bull by the horns, and 
.ppropriate to themselves as much of the 
\dvantage resulting from its introduction 
is possible. 


(ju Tru Amp) 
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SWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 

















(70) J. H., Clinton, Mass., writes: Please 
let me know through your columns if I can 
cet drawings of the steel twin-screw vessel 
for the Quartermaster’s Department, U.S. 
N. You have given illustrations of it in 
your issue of July 23, 1891, but I would like 
to have drawings of the deck fittings, the 
boats she carries, and her rigging. A.— 
Write to the builder, Mr. H. Dialogue, Cam- 
den, N. J 


(71) O. S., Rockwood, Tenn., writes: 
Please answer through your columns the 
following question: Is it correct to put a 
globe valve in a steam pipe, connecting the 
engine to boiler, with the pressure on top of 
the valve? There isa gentleman here who 
claims to be quite a mechanic, and says the 
pressure should be on top. I say it should 
be on the bottom of the valve. I have been 
thirty-nine years in the business, and I 
never put a valve in with the pressure on 
top, and [ think I have the best of reasons 
for it. A.—The pressure should be on top 
of the valve, so as to relieve the thread on 
the spindle of pressure as much as possible. 
The advantage of this is that, when the 
valve is closed, there will be no danger of it 
flying open, as might be the case when the 
pressure is on the bottom of the valve, and 
the thread on spindle strip off. Particu- 
larly in a battery of boilers we should 
always have the pressure on top of the 
valve, so that when one boiler is shut off for 
repairs and cleaning, while the other boilers 
are under pressure, the life of a man will 
not depend on the thread of the screw. 


(72) C. F. W., Cambridge, Mass., writes: 
I have some bars of Jessop’s cast-steel, 2''x 
1, to be cut into short pieces. On putting 
them on the planer I was surprised to find 
it impossible to cut them, as they tore the 
tool all to pieces. I put one of the pieces 
into a lathe, and found no great trouble in 
cutting it off. I also found that it would 
plane all right lengthwise, and that when a 
piece was cut off in the blacksmith shop I 
could true the ends up in the planer all 
right, but was still unable to use a cutting- 
off tool on it anywhere. Have tried several 
different steels for tools, but get no better 
results, Can you explain the cause or give 
a remedy for the trouble? A.—We cannot 
give the cause of the trouble, because it 
may be any one of several different things. 
Stated broadly: We should be inclined to 
say that there is some peculiar condition 
which a good mechanic ought to be able to 
perceive and remove, because there is no 
possible reason that we can imagine why it 
should be easy to work a good bar of steel 
in any other way in the planer or in the 
lathe, and yet be unable to cut it off witha 
parting tool. If the tool is properly made, 
if the bars are securely held upon the platen 
so that they cannot spring, if lard oil is 
used upen the tool, and the planer is not 
overspeeded for that work, we should con- 
tidently expect to succeed in cutting off 
the bars, if they are in such condition as to 
be worked in other ways. 


(73) P. L., Fitchburg, Mass., writes: 
Please let me know if the solution of the fol- 
lowing problem is correct. A belt is hung 
over a fixed pulley, a 100-pound weight is 
attached to one end of the belt, anda weight 
of 130 pounds is attached to the other end, 
the extra thirty pounds being sufticient to 
balance the resistance of friction. Now 
the pressure on the bearings I compute to be 
100 + 180 = 230 pounds. A.—This pressure 
is correct for the weights attached to the 
belt; for the total weight on the bearings, 
add the weight of the pulley, shaft and beit. 
2%. Please explain how to compute the press- 
ure in pounds on the bearings due to the 
transmission of 20 horse-power, by a belt 
running in a horizontal direction, at a speed 
of 3,800 feet per minute. A.—An exact 
computation of the pressure on the bearing 





to suit all conditions will involve complicated 
formulas. The following simple method, 
based on rules given in Prof. Unwin’s Ma- 
chine Design, will give results sufficiently 
accurate for all ordinary cases. Ina great 
many cases in practice the belt embraces 
about 0.4 of the pulley on which it is most 
liable to slip, that is, the pulley having the 
smaller arc of contact, and the coeftiicient 
of friction is at least 0.3. 


lowing formula : 


ae 550 x 


\" 
in which P denotes the driving force in 
pounds, #H the horse-power transmitted, 
and V the velocity of the belt in feet per 
second. The pressure on the bearings due 
to the transmission of power may be taken 
as three times the driving force P. Now 
the velocity in feet per second of the belt, as 
3,300 


given in the example, is 60 = 55; the 
driving force P will be 
550 & 20 


= ~~ 


200 pounds, 


and the pressure on the bearings will be 
200 x 3 = 600 pounds. Of course this 
pressure is that due to the transmission of 
the power only, and does not include the 
weight of pulley, shaft and belt. If there 
are several pulleys on the shaft, and power 
transmitted by belts running in different di- 
rections, the pressure as computed above 
will have to be modified. 


(74) R. D., Habana, Cuba, writes: I 
have inclosed a sketch of a jet condenser, 
such as is generally used here in sugar 
factories. Please give me the information in 
regard to it, as asked below, and formula 
Suppose there is a vacuum of 25 inches in 
the condenser, how many gallons of water 
(U. 8.) per minute will be drawn through a 
6-inch pipe into the condenser? A.—The 
first step will be to find the velocity head. 
The vacuum is 25 inches, which means that 
the vapor in the condenser will balance 5 
inches of mercury. The atmosphere will 
balance 80 inches of mercury, hence we 
have 30 — 5 = 25 inches of mercury un- 
balanced, which is equal to a pressure of 
5% X 14.7 = 12.25 pounds per square inch. 
Each pound per square inch corresponds toa 
head of 2.304 feet, hence the head, corre- 
sponding to a pressure of 12.25 pounds, is 
12.25 & 2 304 = 28.22 feet. The water, ac- 
cording to your sketch, has to be lifted 
through a height of 7 feet, which leaves 
28.22 — 7 = 21.22 feet (say 21 feet), for the 
velocity head. Now, using the formula 
given in answer to Question 21, in our issue 
of January 14, we have for the velocity 


aio / 64.4 xh 
= l 


1.5 + f- 
d 


in which / denotes the head in feet; 7 the 
length of the pipe in feet, which, according 
to sketch, is 8 feet; d the diameter of the 
pipe in feet ; and fa friction factor, whose 
value in this case will be .016. Substituting 
for the symbols their values, we have 


/ 64.4 « 21 
o = 
Y i541 “= 
ay | 
Multiplying this velocity by the cross-sec- 
tional area of the pipe in square feet, we 
obtain the discharge per second, which is 
equal to 27 X .196 = 5.292 cubic feet per 
second; and per minute, 5 292 « 60 = 317.52 
cubic feet. One cubic foot is equal to 7.481 
U.S. gallons, hence the discharge per min- 
ute wiil be 317.52 x 7.481 = 2,365.37 gal- 
lons. We notice that the water has to pass 
through a strainer in the condenser ; this 
will reduce the above quantity at least 25 
per cent. We have not sutticient data to 
answer your second question; you do not 
state the amount of heat absorbed, or the 
kind of liquor to be heated. The information 
you require is best obtained by experiment. 


(75) W. E. C., Brooklyn, N. Y., asks: To 
whom should an application be made for 
admission to the United States Naval Acad 
emy ? I have worked in a machine shop 
three years and have a thorough school 
education. I am 18 yearsof age. What 
will be the cost of an apprenticeship there ? 
A.—We have a number of similar inquiries, 
and in answer to them all we give the fel 
lowing quotations from the published regu- 
lations governing the admission of candi- 
dates into the Naval Academy as cadets. 
There shall be allowed at the Academy one 
naval cadet for every member or delegate 
of the House of Representatives, one for the 
District of Columbia, and ten at large, pro 
vided, however, that there shall not be at 
any time more in the Academy appointed at 
large than ten. The course of naval cadets 
is six years—four years at the Academy and 
two years at sea, at the expiration of which 
time the cadet returns to the Academy for 
final graduation, and the district then be- 
comes vacant. Appointments to fill all va- 
sancies that may occur during a year in the 
lower grades of the line and engineer corps 
of the navy and of the marine corps will be 





= 27 feet. 





When this is the | 
vase, the driving force is found by the fol- | 





made from the naval cadets, graduates of 
the year, at the conclusion of their six years’ 
course, in order of merit as determined by 
the Academic Board of the Naval Academy. 
At least fifteen appointments from such 
graduates will be made each year. Surplus 
graduates who do not receive such appoint- 
ments will be given a certificate of gradua- 
tion, an honorable discharge, and one year’s 
sea pay, as provided for naval cadets. The 
nomination of a candidate as cadet to fill a 
vacancy shall be made upon the recommen- 
dation of the member or delegate, if such rec- 
ommendation is made by the first day of 
July of that year; but if it is not made by 
that time the Secretary of the Navy shall 
fill the vacancy. The candidate for the Dis 
trict of Columbia and all the candidates ap- 
pointed at large shall be selected by the 
President. Candidates allowed for con- 
gressional districts, for territories, and for 
the District of Columbia, must be actual resi- 
dents of the districts or territories respect- 
ively from which they are nominated, and 
all candidates must, at the time of their ex- 
amination for admission, be between the 
ages of fifteen and twenty years, and physi- 
cally sound, well formed, and of robust 
constitution. All candidates for admission 
into the Academy shall be examined accord- 
ing to such regulations and at such stated 
times as the Secretary of the Navy may 
prescribe. The general character of the ex- 
amination is: Candidates must be able to 
read understandingly and with proper ac 
cent and emphasis, and to write legibly, 
neatly and rapidly. They must be able to 
write from dictation, paragraphs from 
standard pieces of English literature, both 
prose and poetry, sufficient in number to 
test fully their qualifications in this branch. 
The spelling throughout the examination 
will be considered in marking the papers. 
The candidate will be required to express in 
figures any whole decimal or mixed number; 
to write in words any given number; to per- 
form with facility and accuracy the various 
operations of addition, subtraction, multi- 
plication and division of whole numbers, 
whether abstract or compound, and to use 
with facility the tables of money, weights 
and measures in common use, including 
English money. To reduce compound 
numbers from one denomination to another, 
and to express them as decimals or fractions 
of a higher or lower denomination; to define 
prime and composite numbers ; to give tests 
of divisibility by 3, 5, 7, 9, 11, 25, 125; to 
be familiar with all the processes of com. 
mon acd decimal fractions, and to give 
clearly the reason for such processes, and to 
be able to use the contracted methods of 
multiplication and division given in the or- 
dinary text-books on arithmetic; to define 
ratio and proportion, and to solve problems 
in simple and compound proportion; to 
solve problems involving the measurement 
of rectangular surfaces and solids; to find 
the square and cube roots of numbers, and 
to solve simple problems under percentage, 
interest and discount. The candidates are 
required to possess such a thorough under- 
standing of all the fundamental operations 
of arithmetic as will enable them to apply 
the various principles to the solution of any 
complex problem which can be solved by 
the methods of arithmetic. The examina- 
tion in algebra will be elementary in charac- 
ter, and will be limited to questions and 
problems upon the fundamental rules, fac- 
toring, algebraic fractions, and simple equa- 
tions of one or more unknown quantities. 
In English grammar candidates must exhibit 
a familiarity with all the parts of speech and 
the rules in relation thereto ; must be able 
to parse any ordinary sentence given to 
them, and generally must understand those 
portions of the subject usually taught and 
comprehended under the heads of orthogra- 
phy, etymology and syntax. Candidates 
will be couhed to pass a satisfactory exam- 
ination, written or oral, or both, in descriptive 
geography, particularly of our own country. 
The candidate’s knowledge of the geography 


of the United States cannot be too full or 
specific. Accurate knowledge will also be 


required of the positions of the country with 
reference to other States, and with reference 
to latitude and longitude ; of the boundaries 
and relative position of the States and Ter- 
ritories, and of the name and position of 
their capitals, and of other important cities 
and towns. Candidates should be familiar 
with so much of the history of the United 
States as is contained in the ordinary school 
histories. Candidates that pass the physical 
and mental examinations will receive ap 
pointments as naval cadets, and become 
students of the Academy. Each cadet will 
be required to sign articles by which he 
binds himself to serve in the United States 
Navy eight years (including his time of 
probation at the Naval Academy) unless 
sooner discharged. The pay of a naval 
vadet is $500 a year, commencing at the 
date of his admission. The cadets will sup- 
ply themselves, immediately after their ad- 
mission, with prescribed clothing and other 
articles, costing $171.12. Each naval cadet 
must on admission deposit with the pay 
officer the sum of $20, tor which he will be 
credited on the books of that officer, to 
by direction of superin- 


be expended 








tendent in the purchase of text-books and 
other authorized articles. All deposits for 
clothing and the entrance deposit of $20 
must be made before a candidate can be re- 
ceived into the Academy. 
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8S. A. Smith, 283 South Canal Street, Chicago. Ml. 
agent for Holbrook’s Raw Hide Blanks for Gears. 

Our Automatic Gear Cutting Machine will increase 
production 50%. The Superior Mach.Wks.,Clev’d,o. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

S. W. Card & Co., Mansfield, Mass., make every 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal St., Chicago, Western Agent. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son St., Chicago, IIL. 

_Save small iron from foundry refuse. It pays 
Use the Woodruff Pat. Separating Machine, Audu 
bon Machine Works, New Haven. Conn. 


25" | “Only Drill Press built on 

32”" j ‘Ko-rekt’ principles, 

37') Even if they come from Jersey.” 

42/" | Gould & Eberhardt, New Ark, N. J. 


Complete treatise on Screws and Screw-making 
with clear and concise explanation of the methods 
95 illustrations. Price, $1.25 postpaid. E. & F. N 
Spon, 12 Cortlandt St., N. Y. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases. 
31 Nassau street, New York. 
Send for Brief History of Patent Legislation, 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record 
gauges, etc. Location and equipment well adapted 
for Heavy Steamship Repairs. 


‘Binders’? for the AMERICAN MAcuinist. Two 
styles—the “ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
bas stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York, 
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Molding of Guns, Hydraulie Cylin- 
ders, Ete. 





By 5S, BoLuanp. 

When hydraulic cylinders, rams, shafting, 
pipes, guns, etc., become so ponderous and 
unwieldy as to make it impracticable to 
mold them in top and bottom flasks, recourse 
is usually had to the methed of casings, 
made to the form of the job for which they 
are intended, these being prepared for cast- 
ing either by ramming sand in them—using 
a pattern to be drawn out endwise— 
‘* striking” 


or by 
on the inner surface a thickness 
of loam, using a spindle and sweep for that 
purpose. 

As the 


“e 


the 
we shall pass it 
over and consider only such as are made in 
dry sand; and as one good example taken in 
detail will serve to bring out most, if not al] 
of the principles involved in the production 
of this class of work, we will take for such 
an example a Rodman gun, about 16 inches 
bore and 16 feet long, exclusive of sinkin 
head, which we will suppose to be about 
feet long. 

To effect an equal cooling of the whole 
mass, when cast, a stream of cold water is 
introduced mto the barrel, through the top 
at A, Fig. 33, passing downwards to near 


latter method comes under 


head of ‘‘loam molding,” 


o 
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the bottom of the core barrel through a pipe | and correctness, rings 7 and G—also turned 


inserted for the purpose, and again rising | to fit—are set on respectively, and the opera- | 
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up, filling the space between the pipe and | tion duplicated. 


the barrel ; escaping at B. 


The water is forced through at a pressure | position, 


sufficient to enable it to carry off the heat as | 


fast as it escapes from the casting, thus en- 
abling those in charge to regulate the cool 
ing of the gun, so as to preserve an even 
grain throughout the mass, with comparative 


| largest in diameter ; 


The right hand view shows these rings in | 


and the flask for the breach set 
thereon and rammed; this, of course, is the 


\edge of the outer ring, the gate pin J occu- 
| pying the outer hole. 


freedom from fracture ; something it is next | 
struck with spindle and sweep, or any other 
| suitable guide way. 


to impossible to do by any other known 
method. 

Fuller details of the introduc 
ing the water into the barrel are shown at 
Fig. 34. 

Fig. 33 a sectional elevation of the 
whole mold and flasks, as it stands in the pit 
ready to receive the molteniron; by referring 
to enlarged plan of same, Fig. 35, it will be 
seen that the section is taken at the points A 
and A, thus revealing the position of the 
running 
set to givea rotary motion to the molteniron. 

If these bottom gates are made large 
enough, sufficient ferce will be given by them 
to keep the iron revolving round the core 
until it has passed the trunnions, and by 
thismeans preventing the dirt from finding 

lodgment there; the upper gates aug- 
ment the speed of the pouring, which per- 
ceptily slackens as the mold fills, and also 
serve the purpose of keeping the iron in 
good condition at the top all through the 
cast—something very desirable when we re- 
member how clean such a casting must be. 

Fig. 36 shows full length section of mold 
at the trunnion side, and also aids the reader 
in arriving at a full knowledge of the whole 
set of flasks or casings used. 

As shown at Fig. 36, and again in plan at 
Fig. 35, the handling of these flasks is ac- 
complished by slings which are made to fit 
the swivels seen. 

That section which contains the trunnion 
calls for special mention, inasmuch as the 
trunnion pierces the casing which is there 
strengthened by forming a circular box or 
pocket with an outer flange ; this, of course, 
must be cast in one piece with the casing 
for that section. 

This pocket must be true to position, with 
a slight taper, to receive the trunnion core 
when the casing is rammed; over this, : 
strong plate with swivel attached is bolted; 
this, as will readily be observed, allows of 
this section being handled in the 
ner as the rest. 

No one without some knowledge of press- 
ures and the strength of materials should 
attempt to prepare the apparatus needed 
for the construction of a job like this with 
out first consulting some one acquainted 
with such subjects. Disasters are happen- 
ing every day on this account, and men 
ought to learn from bitter experience the 
necessity for more knowledge upon matters 
so important. 

These flasks should be 14 inches thick at 
the bottom and 1 inch thick at the top, with 
flanges and ribs corresponding to thickness of 
sides, and all flanges should be wide enough 
to allow of 1 inch of 
holes. 

As shown, 


device for 


is 


same man- 


these castings are made in 
halves, parting at A A, Fig. 35. When 
made they must be bolted firmly together 
and turned at the ends so that they will not 
only fit each other true, but will also fit the 
face-plate shown at A A, Fig. 37. 

This plate is turned and prepared as shown, 
for the purpose of receiving the pattern, | 
flask and gate pins of all the sections. 

Fig. 37 is intended to explain the man- 
ner of changing for each the 
reader will be helped very much by observ 
ing the plan view of the same at Fig. 38; 


section; 


on | 


the left hand of Fig. 37 it will be seen th: it | in obtaining a true mold, as molds having a | 


the pattern is set for the smallest or 


section.”” These patterns are cast-iron, 


gates, the lowest of which must be | 


iron outside the bolt | 





| 
} 


| 
| 


The bottom section of this mold may be 


rammed over a face-board and pattern, or 


Fig. 35 






























































flask His seen over the | 












eee its sia: Fig. 39 will give some. 
idea of what is meant; the form of groove 
| shown isthe least likely to damage the barrel 
from shrinkage. 

These barrels should have at least ? inch 
taper in their entire length. 

There is naturally more handling of such 
|a core as this than is ordinarily the case, and, 
| in order to facilitate this extra usage, I have 

shown at Figs. 40 and 41 the necessary 
preparations. 

At A, Fig. 34, the gland is shown which 
| holds the down pipe in position as well as 


| 
| 


Fig. 42. 
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Fig. 41 





as 


A set of castings, got up after the design 





serving to make good the joints at the top. 


| just explained, eradicates all the difficulties | During the process . making the core we 


‘head | vertical height of thirty-five feet may be | 


| made in them, with comparatively no devia- 


turned to size, and fitted with —o guides | | tion from a straight line. 


Y 


at 


| 





to fit face-plate, as seen 
turned to receive the same. 

This being the smallest piece, the 
is guided by the inside hole at D, or the | intervals around the circumference ; the ex- 
flask is heldin position by the shoulder at ZH. | pense of cutting these grooves may be saved, 

To form the molds in the other flasks on | if, when the barrel is made, prints be set on 
the same face plate and with equal facility | the pattern into which cores may be inserted 


, Which The barrel for this core should be not less 


| than one inch thick, and for obvious reasons 


is 


gate pin} must be perfectly sound, with grooves at | 


substitute the plate A, Fig. 40, for the one 
| Shown at A, Fig. 34, sh it to the barrel 
|after the manner shown at Fig. 34, and for 
the opposite end a tapped hole is prepared, 
into which a threaded gudgeon is screwed, 
as shown at Fig. 41. 

The eyes serve to lift by, and the turned 
| shoulders give a true motion to the barrel as 
it revolves on its bearings, thus insuring a 
true core. 

It will be seen at Fig. 41 that holes are 


| 


| 











cast into which irons can be wedged anid 
bent to the form of the core at the low 
end; this is better than attempting to carr, 
the loam at this point with prickers, whi: 
are almost certain to be broken off the fi 
time it is used. 

The gudgeon at the lower end serves a: 
other good purpose, namely, that when it 
desired to raise the core on end, previous | 
lowering it into the mold, the whole weig! 
of the core may be sustained by it durin 
the operation, keeping the core clear fr: 


all likelihood of damage, as well as f 
cilitating the operation in a very 
measure. 


When the core has been suspended t! 
bottom gudgeon can be taken out and tlie 
hole plugged. 

The bracketed lugs, cast on the core bai 
rel, and seen at B B, Fig. 34, serve a doub! 
purpose in this case. As may be observe: 
these lugs rest on the tripod C, at that point 
over the holes shown at plan of same at Fi: 
42. This tripod must be of sufficient 
strength not only to sustain the weight « 
the core, but also to resist the pressure unde: 
the same when the mold is filled, which is 
far greater than its own weight, as may } 
ascertained by consulting article, ‘‘Pressurcs 
in Molds,” published in the AMERICA, 
Macurnist, August 18, 1888. 

To accomplish this the barrel is secured to 
the tripod by bolts, as shown at B B, and thc 
tripod made fast to the top flange of casing 
as seen at D. 

I have purposely shown the leg on thi 
left out of position, so that the whole a 
rangement for setting this core might hb 
shown. 

It will be seen at plan, Fig. 42, that ther: 
are two holes on the ends of each leg; one of 
these is to bolt down with, as at D, Fig. 34, 
and the other, being a tapped hole, is to bx 
used for raising or lowering the core when 
it is being set in position. 

The terminations of the groovesin the ba: 
rel are shown at H# EH, Fig. 34, about twelv: 
inches higher than the top of the casting. 

Whatever soft material is used for wrap 
ping the barrel before rubbing on the loam 
be sure and use no more than will barely 
cover the grooves, and thus keep out the 
loam; for if too much of hemp, hemp ro} 
or hay is used, the pressure around the cor 
will crush in the loam, the thickness of 
which in this instance should not be less 
than 1} inches. 

Some cores for hydraulic cylinders may be 
required as long as thirty feet. These must 
of necessity be made in two lengths, and 
this can be accomplished very readily by 
adopting the method shown at Fig. 43, which 
isa sectional view of the junction of thx 
two core barrels. 

The barrels must be made thick enough to 
allow of one being bored out about 18 inches 
deep to half its thickness at that point, and 
the other turned to a snug fit in the same, as 
shown; a keyway must be prepared to ad 
mit a tapered key, which, when driven home, 
will be equidistant from each side of th« 
core, the spaces at the back A A, as well as 
the seam C, being afterwards made good. 

To close such a mold with the core made 
as above described, let the casings be set 
upon each other until as many are down as 
will allow the first core to stand one foot 
above the joint of the upper casing, indicated 
by lines B BL; the upper length of core can 
then be set as previously explained, and th« 
remaining flasks closed over. 

In bringing these articles to a close, | 
would say that it has been my earnest en 
deavor to introduce such jobs as would bring 
into operation methods which may be made 
of almost universal application; and whilst 
it would not appear that very many ex 
amples have been chosen, it will be seen, if a 
careful analysis is made of the whole, that 
such examples as were chosen embrace more 
of the every-day difficulties which beset the 
molder than could possibly be found in th« 
same number of any other kind or quality. 

It would, I know, bave been easier to have 
selected a larger number, but the description 
of the methods for molding them would 
have been a mere repetition, and that I bave 





endeavored to avoid, 
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The Springfield (Ohio) Machine Tool Company 
will enlarge its plant. 

The Bluffton Ala.) Car Wheel Company has put 
its plant in operation. 

A company is reported as to establish an ice fac- 
tory in Shreveport, La. 

The Columbia Car and Tool Works have been 
formed at Portland, Ore. 

Frank H. Elson has broken ground at New Haven, 
Conn., for a boiler factory. 

The recently burned Grove Fertilizer Works, at 
Perdix, Pa., will be rebuilt. 

Holmes & Davis, Rome, Ga., will put in an incan- 
descent electric light plant. 

The Standard Iron Company is improving its 
plant at Martin’s Ferry, Ohio. 

The Camden Horse Railway Company will erect 
an electric plant at Camden, N. J. 

There has been incorporated the Centralia Iron 
and Steel Works, of Centralia, Ill. 

The Iron Company at Reading, Pa., will erect a 
pipe mill and employ 200 more hands. 

McCormick & Co. will continue to make additions 
to their plant at South Harrisburg, Pa. 

Operations will shortly be begun by the Bluffton 
Car Wheel Company, of Bluffton, Ala. 

Wales & Eccleston, of the Nebraska City (Neb.) 
Iron Works, will erect a brick foundry. 

An engine-house will be erected by the Webb 
Granite Company, of Worcester, Mass. 

The Radford (Va.) Pipe and Foundry Co. will put 
in, it is reported, an electric light plant. 

A new plant is being erected at Torrington, 
Conn., by the new Process Nail Company. 

The Arethusa Iron Works Company, at Castle, 
Pa., will enlarge its finishing department. 

The Monadnock Cotton: mill, at Claremont, N. H., 
is to be enlarged and new machinery added. 

The Wheelock Engine Company, of Worcester, 
Mass., will erect a large plant at Chicago, Ill. 

It is stated that James E. York will probably 
erect a structural steel plant at Duluth, Minn. 

The Lake Shore Railroad Company will probably 
erect a small repair shop at West Seneca, N. Y. 

Duluth (Minn.) parties have incorporated the Anti- 
Cokan Iron Company, with a capital of $250,000. 

New machinery will be placed in the plant of the 
Rowan Knitting Company, at Salisbury, N. C. 

There is talk of an extensive manufacturing con- 
cern establishing a plant at Lacrosse, Wis. 





The city of Denton, Texas, may soon contract for 
an electric light plant and a system of water works. 


The Thomson-Houston Company will erect a 
new power and experimental plant at Lynn, Mass, 

The Norfolk & Western Railroad Company has 
broken ground for a machine shop at Bluefield, 
Va. 

The Chester (S. C.) Manufacturing Company will 
most likely rebuild at once its cotton-miil, recently 
burned. 

The National Hancock Rotary Piow Company 
has been incorporated in Virgiaia. Capital stock, 
$100,000. 


It is understood that J. W. Pike will erect a fac- 
tory at Amsterdam, N. Y., to manufacture knitting 
machinery. 

A $50,000 stock company is reported as being or- 
ganized to establish a fertilizer factory at Win- 
chester, Va. 

Kirckefer Brothers & Co. will erect a tin plate 
plant at Milwaukee, Wis., with an annual capacity 
of 6,400 tons. 

0. F. Dozier has made arrangements for the 
manufacture of his patent mailing machine, at 
Birmingham, Ala. 

It is stated that work will be resumed next week 
in several departments of the Clinton Foundry, 
South Troy, N. Y. 


The Tibbetts Rolled Forging and Machine Com- 
pany, of Boston, is talking of establishing a plant 
at Haverhill, Mass, 

The Atlantic Coast Line (office, Wilmington) is 
reported as to erect extensive machine shops at 
Rocky Mount, N. C. 


P. B. and Frank Brown have, it is stated, pur- 
chased the Anniston (Ala.) Ice Factory for $25,000, 
and will operate the same. 


It is rumored that a brass works is to be estab- 
lished at South Newmarket, N. H., by Dover, Ports- 
mouth and Boston people. 


The Elm Grove Mill, Lincolnton, N. C., is re- 
ported as to put an electric light plant and new 
machinery in its cotton-mill. 


M. M. Currie is endeavoring to organize a com- 
pany for the purpose of establishing an electric 
light plant at Richmond, Texas. 


Louis Arnold, of Louisviile, Ky., will, it is stated, 
erect a factory in Durham, N. C., for the manu- 
facture of ice by a new process. 


The American Bridge and Iron Co., Roanoke, 
Va., is making arrangements to put in new ma- 
chinery for building Bessemer steel rails. 








Gainesville parties will probably establish an iron 
foundry and a machine shop in Velasco, Texas. 
Wall & Norfleet are leading the enterprise. 


At Jersey City, N. J., the Bryant Sawing Machine 
Company has been incorporated, to manufacture 
machines for sawing iron. Capital, $100,000. 


Detroit, Mich., isto have a new industry. The 
Detroit Car Window Ventilating Company has 
been formed, with a capital stock of $10,000. 


It is stated that an English syndicate is making 
efforts to secure the iron furnaces, rolling-mills, 
etc., of the New Rome Land Company, at Rome,Ga. 

The plant cf the Baldwin Locomotive Company, 
at Philadelphia, Pa., is to be enlarged by the erec- 
tion of two buildings, one 82x85, and the other 80x40 
feet. 


The Jackson Shell Roll Co., Pawtucket, R. I., is 
about to.build a new and larger machine shop for 
the manufacture of their shell rolls and other spe- 
cialties. 


The Texas Copper Mining and Smelting Ce., 
Henrietta, Tex., will, it is stated, erect copper 
smelting and reduction works at its copper mines 
in Clay County. 


The People’s Electric Light and Power Company 
has been reorganized at Birmingham, Ala., and the 
capital stock increased $40,000. Additional machi- 
nery will be put in. 


A. W. Chamberlain, H. W. Tallant and W. C. 
Winthrop have incorporated the Arlington Heights 
Electric Company, at Fort Worth, Texas, with a 
capital stock of $100,000. 


Improvements are to be made to the plant of the 
New Albany (N. Y.) Woolen-mill Company at once, 
and machinery for the manufacture of high grade 
woolen goods will be put in. 


The Holland Radiator Manufacturing Company, 
of Chicago, Ill., is contemplating establishing a 
plant in Harriman, for the manufacture of steam 
and hot water radiators, etc. 

Warren Delano, Jr., of East Orange, N. J.; J. G. 
Parks and others have incorporated the Burra Burra 
Co., at Ducktown, Tenn., to supply water or steam 
power. The capital stock is $100,000. 


The Baltimore (Md.) Waste Co. has added eleven 
new waste machines, and will also put in five more 
new patent willows. They will continue to in- 
crease and will have a capacity ef 100 bales per 
day. 

A the annual meeting of the Holyoke (Mass.) 
Hydrant and Iron Works, the capital stock of the 
company was increased from $40,000 to $60,000, 
and the additional capital will be used in improy- 
ing the works. 


A stock company has been organized, to estab- 
lish works for the manufacture of the Bonham ad- 
justable harrow, at Livingston, Tex. C. H. David 
son is president; J. M. Drew, vice-president, and 
A. D. Sprott, secretary. 


All reports to the contrary, the Horner Machine 
Company, of Holyoke, Mass., will remain in Hol- 
yoke and increase its plant. W. H. Pryer, recently 
of New York, has put in the necessary capital and 
has been made treasurer. 


The Alexandria Safe Deposit Co. has been incor- 
porated, at Alexandris, Va., with F. E. Corbett, 
president; L. C. Barley, vice-president, and A. A. 
Warfield, secretary, to construct safes, vaults, ete. 
The capital stock is $5,000. 


The New York house of the Crescent Steel Com- 
pany, at 480 Pearl street, this city, has issued a 
pamphlet in which is given a full list of the steel 
carried in the New York store. This will be found 
a convenience for buyers in this locality. 


A new concern, to be known as the Ammonia 
Power Company, of New England, capital stock 
$5,000,000, $50 paid in, has been organized at Bruns- 
wick, Me., for the purpose of manufacturing ma- 
chinery to utilize ammonia gas for power. 


A new cotton-mill for Anniston, Ala.,is an as- 
sured fact. The committee having the local sub- 
scription in charge has raised the amount demand- 
ed by the Boston company, which will build the 
mill. It will cost $300,000, and will contain 20,000 
spindles. 


The Bath (Me.) Gas and Electric Company have 
contracted to have their gas house extensively re- 
paired and new machinery added. The com- 
pany claim that when the job is completed it 
will be one of the best plants for gas manufact- 
uring to be found anywhere in New England. 


We have received from F. E. Reed & Co., Wor 
cester, Mass., a new catalogue of their lathes and 
other machine tools, which are fully illustrated and 
described. Besides hand and engine lathes, the 
catalogue contains descriptions of various styles 
of milling machines, index centers, planer chucks, 
a scraper’s bench, etc. 


We have received a price list and catalogue of 
Justice Roe & Sons, 52 Broadway, New York City, 
containing illustrations and descriptions of their 
steel tape measures, pantographs, and combination 
pocket protractor, square, triangle, etc. The list 
also contains the titles and prices of a number of 
scientific books, which are of interest to engineers. 


George A. Reed, of North Andover, is to estab- 
lish a brass foundry at Gloucester, Mass., and has 
purchased a lot of land, comprising 10,000 square 
feet, between Maplewood avenue and Myrtle 
square, from George J. Marsh, agent of the Hough 
estate, and has contracted with Mr. Henry A. 
Norwood for the erection of a building 30x36 feet, 
which will be pushed forward as rapidly as pos- 
sible. 





The Berlin Iron Bridge Company, of East Berlin, 
Conn.,‘have taken the contract for a new boiler shop 
for the Dry Dock Engine Works, at Detroit, Mich., 
The building will be 68 feet in width by 201 feet in 
length, and is designed and will be constructed en- 
tirely by the Berlin Company. They not only fur- 
nish the iron work, but also foundations, brick 
work, in fact, the whole building complete, ready 
for the machinery. 


The State College of Kentucky, which is located 
at Lexington, has ordered of the Lodge & Davis 
Machine Tool Company, Cincinnati, Ohio, an equip- 
ment of machine tools for the new Mechanical Hall, 
which is being fitted up at the university. The 
wood-working department of this hall is already in 
operation, and it is intended to have the machine 
shop going as soon as possible, the object being to 
provide students with facilities for acquiring shop 
practice. 


Curtis & Curtis, manufacturers of the Forbes 
Patent Die Stocks, Pipe Cutting and Threading 
Machinery, etc., of Bridgeport, Conn., have just 
shipped to a large heating company in Michigan, 
one of their No.5 pipe machines. This machine is 
remarkable in several respects. With its great 
range, from 214”' to 12” inclusive, both right and left, 
either standard pipe thread or any other number 
of threads to the inch can be cut. It is thought to 
have the largest range of any pipe machine ever 
built. 


The Elliott Hickory Cycle Company, of Newton, 
Mass., issue their catalogue this year in the form of 
an almanac, which is something of a burlesque on 
the ordinary patent medicine publication. It was 
written, of course, by our friend, Mr. Sterling El- 
liott, and contains a good deal of solid information 
regarding bicycles, and also considerable humor, 
though in this respect it will undoubtedly suffer 
somewhat by comparison with Mr. Elliott’s pre- 
viously published catalogue, which became famous. 
Nevertheless, the ** Old Hickory Almanac,” as it is 
called, will be found to contain many things that 
are interesting, instructive and amusing. 





Machinists’ Supplies and Lron. 


New York, February 17, 1892. 

Tron—American Pig—The market is unsettled. 

We quote Standard Northern brands, No. 1 
Foundry, at $16.75 to $17.50; No. 2, $15.75 to $16.50; 
Grey Forge, $14 to $14.50. Southern brands of 
good quality are obtainable at $15.75 to $17 for No. 
1 Foundry; $15.25 to $16 for No. 2; $13.75 to $14 for 
Grey Forge. 

Scotch Pig—Coltness is quoted at $21.50; Egling- 
ton, $20.25. 

Antimony—The market remains steady at about 
the last prices. The inquiry is better for immediate 
delivery. 

We quote Hallett’s, lic. to 114c,; Cookson’s, 
14%4c. to 15c.; and L. X., 12¢. to 124e. 

Copper—The copper market is dull. Lake copper 
is held at 10.70c. to 10.75c. for Pome delivery, and 
10.80c. to 10.90c. for forward delivery. Buyers’ 
views are around 10 60c. to 10.65c. Casting copper 
continues steady at 10%4c. to 103¢e. 

Lead—The market is unusually dull, but steady 
at 4.05c. bid and 410c. to 4.15¢c. asked. Buyers 
oe to have little confidence in the stability of the 
values. 





Spelter—The market is quiet at 4.60c. asked and 
4.50c. bid for New York delivery. Smelters could 
unload considerable stock at the latter figure. Both 
sides are holding back. 

Tin—There is no speculative interest, and all bids 
are below the views of the sellers. 19.70c. fully 
represents the market. 

Lard Oil—The market is steady at 56c. for Prime 
City, according to holder and quantity. Western 
on spot is quoted at 55c. 


* WANTED* 


** Situation and Help*’ Advertisementa only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 








Mech. draftsman of first-class ability desires posi- 
tionin N. Y. or vicinity. Box 50, AMER. MACHINIST. 

Wanted—A draftsman who has had experience in 
printing press designing. Box 54, Am. MACHINIST. 

Wanted—A skillful mechanical draftsman. Apply 
to S. R. Krom, 151 Cedar Street. 

Wanted—Position by young machinist in drafting 
office. Address G., AMERICAN MACHINIST. 


Designer of special tools open to engagement 
April ist. Address E. W., AMERICAN MACHINIST. 

Mech. engineer and draftsman, practical and 
theoretical, desires situation. H. H., Am. Macu. 


Mech. engineer desires position as draftsman; pre- 
ferably with m’f’g establishment. M., Am. Maca. 


Wanted—Mechanical craftsman for detatl work 
chance for advancement if competent. Address 
Box 58, AMERICAN MACHINIST. 


Wanted—A good draftsman; one familiar with 
pump work preferred; steady work, zood wages. 
Address Improved Pump, care of Am. MACHINIST. 


Molder wanted to take charge of foundry; must 
understand core work and mixing of iron and brass. 
Apply to La France Fire Engine Co., Elmira, N. Y. 


Wented—Foreman for general jobbing machine 
shop; write, stating experience, salary expected; 
give ref. Novelty Machine Works, Owensboro, Ky. 


Wanted—Two good molders for steam and hot 
water heater work; none but steady men need ap- 
ply. Address XX, care AMERICAN MACHINIST. 


First-class tool maker and machinist, American, 
age 35, desires situation as foreman or assis’t supt; 
large exp. gun tools. J.S. W., AMER. MACHINIST. 


Competent eastern foreman wishes to make 
change April 1st; specialty, small work requiring 
accuracy. Box 59, AMERICAN MACHINIST. 


Position by a first-class machinist, eight years ex- 
perience as foreman; can do drafting; experience 
on tool work, engines and roliing-mill machinery; 
would take charge of power plant; Pennsylvania or 
Ohio preferred. Box 60, AMERICAN MACHINIST. 


A progressive, wide-awake mechanic wants en- 
gagement. “‘ Hard headed ’’ knowledge of machine 
shop, pattern shop, drafting room details; compe- 
tent manager, good designer, addicted to close 
application to business. Box 56, AM. MACHINIST. 


A first-class man, having ten years’ experience in 
the manufacture of steam engines on a large scale, 
on the interchangeable plan and jig system, desires 
a position as superintendent. Address A. B., care 
AMERICAN MACHINIST. 


Salesman speaking English and Spanish is pre- 
paring a two years’ trip to Mexico, Central and 
South America; wishes to correspond with a few 
firms with a view to representing them; is a practi- 
cal machinist. Address Spanish, Am. MACHINIST. 




















‘7 REPUTATION. 
Men test everything in this world 
by what it produces. 
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FAN SYRACUSE, N. Y. 
BRANCHES IN NEW YORK and BOSTON. 





SMOOTH 
John S.Leng’s 


COLD DRAWN 
Son & Co. NewYork, 


VALVE CEARS. 


BY PROF. H. W. SPANCLER. 
Analysis by the Zeuner Diagram. 
106 Illustrations. 8vo, cloth. $2.50. 


TEEN. TUBES 








POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
understand them. 

Descriptive Catalogue Mailed Free. 
EDWARD MEEKS, Publisher, 
No. 1012 Walnut St., PHILADELPHIA, PA, 


BRASS AND BRONZE CASTINGS 
A SPECIALTY. 


By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 








GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥ 





JOHN WILEY & SONS, NEW YORK. 


COMBINING 
14 SI 





BORING «xo TURNING MILLS 


EVERY IMPROVEMENT. 


ZES~FReM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





ASBESTOS CEMENT FELTING, “eec- 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applyin 


Steam Pipe and Boiler Coverings in any part of the 


United States. 


H.W. JOWNS MANUFACTURING CO. 





87 Maiden Lane, NEW YORK. 
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THE STANDARD 





& 


HW. JOHNS MFG.CO. 
87 MAIDEN LANE, 


; NEW YORK. 
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Wanted—A first-rate, all-round machinist; one 
who is capable of building new machines, and tak- 
ing general care of machinery in a factory ; he must 
be one thoroughly versed in his business, and 
strictly first-class in every respect. Address P. O. 
Box 2940, Bostcn, Mass. 


A mechanical engineer and draftsman, age 27, 
wants position with reliable parties needing an effi- 
cient man with $3,000 to $4,000 to invest in stock; 
technical school graduate and 4% years of practic ral 
experience: steady, energetic and reliable worker. 
Box 57, AMERICAN MACHINIST. 


We desire to engage the services of a first-class 
young man to take charge of the erecting rooms of 
our Blowerand Engine Dep’t. In addition to being 
a mechanic must be able to handle men (50 to 75), 
and possess that rare qual’n, “executive ability.” 
He will not be hampered. being responsible only to 
gen. manager. Buffalo Forge Cc., Buffalo, N. Y. 


Crane Salesman Wanted—A gentleman of 30 to 40 
years of age, preferably an engineer by training 
and of successful experience in selling, to travel 
through the Middle States. with headquarters in 
New York or Stamford; only first-class applicants 
will be considered; position permanent if accept- 
ably filled; to be considered, applications must 
state age, experience, references, and compensation 
expected. Address Manager C., care The Yale & 
Towne Manufacturing Company, Crane Builders, 
Stamford, Conn. 





+ MISCELLANEOUS WANTS + 

Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded 


Cheap 2d hd-lathes & planers. 8S. M. York, Cley’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 





Best Portable Forge, $12 Am. Tool Wks., Clev., O 


Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 


Engines, special and gen. mach’y designed; a 
developed.. A. W. Jacobi, 136 Liberty St., N. 


Special machinery designed and built. 
Langston & Co., 70 N. 4th St., Philadelphia. 


Light and fine ew to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


Agent wanted in every shop. Moneyin it. Scien- 
tific Machinist, Cleveland, O. Sampie copies free. 


Cheap—Two H. P. Engine Blue Prints complete. 
Designed to be built on an ordinary lathe. W. A. 
Smith & Co., 227 Eddy Street, Providence, R. I. 


Wanted to Buy Second hand Boring Mill, Plan- 
ers, Lathe, Shapers, Drill Press, Gear Cutting Ma- 
chine. W. 8S. Ammon, 216 and 218 Court Street, 
Reading, Pa. 


C. F. 


Bound volumes for 1891. We are now prepared to 
take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 96 Fulton street, New York. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


Foundry business for sale; doing a good trade 
at present time; situated in a nice town in New 
Jersey, 30 miles from Phila.; two R. R. to New 
York & Phila. A man with some capital can get a 
bargain. Price, $5,500. Good reason for selling. 
Address Iron Founder, care AMERICAN MACHINIST. 





Machine Tools in Stock. | 


ENCINE LATHES. 





78 in. swing, 9 . between centers Sellers 
38 17 ft. bed. New Fifield | 
30) ) 14 ie do do 
28 do 12 do do 
27 do 16 do do 
24 do 12. do do Fifield 
24 do 12 do do Fitchburg 
4 do 12 do do ‘lather 
22 do 10 do New Pattern Fifield 
22 do 12 do do do 
22 do 12 do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
18 do 16 do do do 
16 do 6 do do Flather 
16 do 6 do do Blaisdel) 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
42 in. wide, 42 in. high, is tt, long, 2 heads Gleason 
35 «do do do Pease 
30 do 30 do 8 do oO 
30 do 40 do 8 do Whitcomb 
30 do 80 do % do Flather 
26 do 26 do 6 do oO 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. 
12, 16, 20 and 24 inch stroke Eberhardt 
li and 24 inch stroke Hendey 
32 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 
20, 21, 25, 28, 30 and 36 inch swing Prentice 
20; 23, 25, 28'and 34 inch swing Blaisdell 
60 inch swing Radial Drill Baush 


HILL, CLARKE & CO., 


156 OLIVER S8T., BOSTON, MASS, 








Castings a lish Speed Steam Engine 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 


333 E. 56th St., N. WV. City. 


Sets of Castings for Engine illustrated above, with Cas¢- 
steel Shaft Conneseng Rod and Rock Shaft and Brass Bear- 
ings, boxed and shi ped on receipt of $29.00. Three shecte 
blue prints of working drawings extra 





New and Second-Hand Machinery. 


GIN EI. ATHES :—I5in.x 6 ft.; 16 in. x6 ft.; 18in.x 
18 in.x7 ft.; 18 in.xs ft.; 20 in.x7% ft. ; 20 in.x8 
ft $ "21 in.a8 ft.; “a in.xl0 ft.; 24 in.x20 ft.; 28 in.x 
12 ft.; 28 in. x16 ft. ; 32 in.xl4 it. ; 32 in. x16 ft. 3.in.x18 
ft.; 33 in.x12 ft.; 50 in.x22 ft.; 72 in.x17 ft. 4 in.x 16 
ft.; Gap Engine Lathe 24 in. swing over d, 48 in. 
swing. in gap, 26 ft. bed, with raising block, to make 36 
in. swing over bed, and 60 in. swing in gap, Gap Engine 
— 19 in. swing over bed, 35 in. swing in gap, 15 ft. 

re 
— PLANER ® :—24 in.x24 in.x4 ft; 
24 in.x24 in. x6 ft.; 26 in. x24 in.x5 ft.; 28 in. x8 in.x8 
: > 30 in.x30 in.x7 ft.; 30 in. x30 in x8 ft. -92 in. x32 in.xlu 
ft.; 36 in.x36 in.xl0 ft. ; 54 in.x42 in.x2455 ft., two heads; 

62 in. x42 in.xl6 ft. 


UPRIGHT DRILLS :—20 in. swing, 26 in. swing, 30 
in. swing. 
SHAPING MACHINES:—4%in stroke, 11 in. stroke, 
12 in. stroke, 16 in. stroke. 
SLOFTING MACHINES :—9 in. stroke. 
3 Brainard Milling Machine, back geared. 
ine 3 Unioa Vise Uo. Milling Machine, back geared. 
1 Heavy Index Milling Machine. 
1 Large Horizontal Boring Machine. 
1 Boring } achine 30 in. between Uprights. 
2 Bolt Cutting Machines to cut to 1 1-4 in. 
i Bolt Cutting Machine to cut to 1 1-2 in. 


24 in.x24 in.x5 


2 Stay Bol C pattin Machines. 
UPRIGH GINE ES :—6 in.x7 in.; 7 in.x7 in. 
BRADLE Y HA MMERS :—#0 and 100 Ibs. 
HORIZONTAL ENGINE S:—6 in.x9 i, Ry Rice Au 
tomatic; 6 in.xl0in.; 14in.x30in., CORLIS 


GEO. PLACE MACHINE 00. 
120 Broadway, New York. 


STANDARD OIL CUPS. 
FOR Hl 
ENGINES SPEED 
i NACHIN- 


DYNAMOS. ERY. 
A. J. WILKINSON & CO., 


184 Washington Street, 
BOSTON, MASs. 





<A 


a WA 


‘ie 








FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 
ua a ~~. 


FITCHBURG oo 


AND OTHER 
we 


SEND FOR 
CATALOCUE E. 








Senki Serine and Drilling 
Machine. 


THE CELEBRATED 


=H ENGINE LATHE 


= METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 


-) 





WHEELER CONDENSER AND ENGINEERING CO. 


oN 






Eiisis 





ty 
meh: IEE CIRCULATING ume a) 
= = 


cul 


92 & 94 Liberty Street, New York. 


MANUFACTURERS 


SURFACE CONDENSERS, 


ALSO SUCCESSORS TO THE 


Colwell [ron Works, 


Machinery for Sugar Plantations and Refiner- 
Vacuum Pans, Double and Triple Effects, 
Blowing Engines for Blast Furnaces. tron 
‘and Brass Castings for the Trade. Heavy Ma- 
==" chinery a Specialty. 


OF IMPROVED 





ST 





THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





Ng 


Cuicaco. 
New Yorn. 
=_ 


MAKERS OF 


EST STEEL | 


ov" TOOLS, DIES. MILLING CUTTERS, &C. 










Drill 
Saws. 
on trial. 


Presses, 


MONTGOMERY & C0,, 105 


Improved Screw Cutting 
Foot and Power. 
Shapers, 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


167 to 176 Highland Avenue, 


LATHES 


Band, Circular and Scroll 
Lathes 


SIDNEY, OHIO. A= 
Fulton St., New York, Gen'l Agents. 








FINE TAPS, 


DIES, 







REAMERS, ETC. 


LIGHTNING AND GREEN RIVER SCREW PLATES. 
Tap Wrenches, Bolt Cutters, Hand and 

Power Drilling Machines, Punching 

Se, Presses, and other Labor-saving Tools. 


SEND FOR NEW CATALOGUE. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. 





TAKES THE 





Johnson Street, - 


A LONG FELT WANT SUPPLIED. 


PRTPRTRRT BRABANT NTN NNN LN NIN INFN LN IN IN IN IN INI 
A Power Hammer that is Controllable, 
Efficient and Durable. 





MINIMUM OF POWER AND 


GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 
THE HACKNEY HAMMER CoO. 


CLEVELAND, OHIO, 








ESS0P 5 STEE 


For TOOLS, DRILLS, 
DIES, &. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 





R. MUSHET S 


“arte STEELS, 


11 


the 
This 


UFACTO 
WILLIAM JESSOP & SONS, LD. [SH ERELEL Dy | 9 Sonn S1., NEW YORK. 
ee to t the best results with ‘*R. MUSHET’S SPECIAL 
EL.’’ Greatly increase and feeds ; then compare 


speeds 
work you turn off with that ¢ done by any other known Steel 
will make the first cost of “* Mushet’s’’ look insignificant. 


B.M. JONES & CO., 
Sole Representatives in the United States. 

& 13 Oliver St., BOSTON, MASS. 
143 Liberty St., NEW YORK. 





GUTTERS FOR SPUR AND BEVEL GEARS 


in stock and made to order. 
PUNCHES AND DIES FOR SHEET METAL WORK 
FINE AND ACCURATE TOOLS MADE TO ORDER. 


Correspondence solicited and prices sent on ap 
plication. address 


R. M. 
TOLLAND, = 


CLOUGH, 
CONNECTICUT, 


v3. 
STANDARD 


16 


PUNCHES 











Drill Presses, Shapers, Band, Circular 
Supplies. Lathes on trial. 


SEBASTIAN LATHE CO. 


FOOT and POWER LATHES 


and Scroll Saws, Machinists’ Tools and 


Catalogues mailed on application. 


43 & 45 Central Avenue, 
CINCINNATI, 0. 





FOR SALE OR LICENSE 


The United States Patent of a mechanical inven- 
tion, returning good profits, in England (books 
produced). List prices from £25 up to very large 
amounts, and principally large castings, with very 
little machine work below. ‘Address S., 


The International News Co., 
Breams Buildings, Chancery Lane, 
London, England. 





SOFT GRAY iROW CASTINGS. 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 











ft 


[U 


BRIDGEPORT 





MACHINE 





MAC 


TOOL 
works-£? 


CANANDAIGUA, N. Y. 


HINES 


por 0 


pre fox s 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 











ILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 
FRANK L, WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


WW ’ ? SOC? Ki Aser- 907 Sa 



































The above illustration is taken direct from a photograph made during the construction of a ship shed 
building built by us for the Newport News Ship Building & Dry Dock Co.. at Newport Hews. Va. 
The building is 60 ft. in width by 320 ft. in fength. two stories ‘high, the supporting frame being 
made entirely of iron, and between the iron posts on the sides a light brick wall is used, so 
that the building is a combination construction of iron and brick. The lower floor is used 
for punching sheathing, &c., and the upper floor is a mold loft. Around the entire 
building on the outside is an overhang. 12 ft. in width, so that material can be 
stored outside of the building, and be protected from the weather, at the same 
time the overhang affords a protection for the wide o opening through 
which material is taken in and out of the building. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


MACHINIST 


EDUCED PRICES OF 









18 
m L:COUNT’S LIGHT STEEL DOG. 





No. INCH. PRICE. , No. INH. PRIOR. | 
Cr Ht OD Tee $1.10 | 
ss 85 Small Set of 85.80 
Beco * ee 1 0... Oe oe 
eS: pees 5. | 46:57; Seas 1.50 
5 Rs. aoe 78 1 ih .. 06..... dae 
6... 4m ‘85 | 12.....4 1.90 
7.....194..... 1.00 | Full Set of 12—12.00 | 


C. W. LeCOUNT, South Norwalk, Conn, 


These goods are for sale by CHAS. CHURCHILL & CO., L’t’d, 21 
Cross St., London, England. 








Eruayd, Fanueowen & Nontoy C0, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON 60, 


96 to 106 Bates Street, 


Truing Device, which is inexpensive, 


Send for 


DETROIT, MICH. 





HART’S 
ADJUSTABLE 
“DUPLEX” 
DIE STOCKS 


FOR PIPE. 
Send for I!lus. Circular, 
HART MFG. CO., 
16 Wood Street, 

Clereland, Ohio. 













XY 
; ‘ 
FFEL&ESSE —— 
UF NEW YORK RCo, 
AND CHICAGO. 
Manufacturers of i 
Drawing Materials, | 
Surveying Instru- 
ments, &c, 


Instruments, Extra and Best 
nstruments, Paragon, Duplex, 
Process Papers 








— eed 
uality, 
niver- 
Scales, 


Paragon Drawin 
German Drawing 
sal, Anvil Drawing, Helios, Blue 
Triangles, T-Squares, Drawing Boards, Standard Profile 
and Cross-section Papers. Oatalogue to professional peo. 
ple on application. 





WALKER’S TRUING DEVICE 


a hana CYLINDRICAL TOOL, 


Grindstones and Emery Wheels 


“Challenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAL 








se ws COMPLETE 
rinding, 
Straight or taper; GRINDSTONE OUTF ITS 
grinding Too 8, FOR SHOPS. 
Jutters, - ries 
ers, &c. = Send for Illustrated Circulars. 
EMERY Grinding D. F. WALKER 


Machinery for 
all purposes 
a Specialty. 


Appleton Mfg. Co. 


80th & Thompson Sts., 
Philadelphia, Pa. 


20 EAST CANAL STREET, 
PHILADELPHIA, Pa, 








HOLYOKE, MASS. 


Manufacturers of 


POST, 


a, TENDED 
“Ti bail Dil 





McGRATH’S PATENT 
Emery Grinding, Polishing 
and Buflng Machines, © 
Bearings yielding or rigid at will 
W heels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time 


labor, and cutting away of 
wheels, otherwise wasted in 








30 inch, 42 inch and 60 inch Polley Lathes 


For Stustienenadie Boring and Turning Palleys 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 

Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 
Duplicate Circular mailed on application. 
























truing. Send for Catalogue. From the 
McGRATH & COLLINS, smallest to 
COHOES, N. Y. the largest, 











BUFFALO FOR 


FAG FE a kp SK ESS EERE a ewe 


SEK IF RD LASIK TTA 1 < 





BUFFALO FORGE con BUFFALO, N. Y. 





SEND FOR CATALOGUE. 
STER MACHINE SCREW CO. 


a worcesteR! MASS!" 


Ma Sadnssarers of Set, Cap & 
Machine Screws, Studs, etc, 





LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


YD . 
Before ordering send us a memorandum of 
your requirements, 


COOKE & CO., 
163 & 165 Washington St., NEW YORK. 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William St., London, B. 0., England. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftamen em- 
ployed on premises. We refer to well known men ip the 
machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application, 





We carry the most com plete RQ 
line in the United States of 


General Machinists’ 
Supplies, includ- 


5 ing Files and = 

Pas Aa Small Tools ws 

3°32 — @ 

£30 

758 4 

B529 ~~ g > 

a po 

= i= » mrs) 

re] ae | > sort fold 

28q used ae 

or -by Macbin- “oO 

ov 

tp <a & 57S oa 3 
Makers, Die Sink- . @ 
ers, Pattern Makers 


and Metal Workers gener- 
ally. Machine Shop Ant © 


¢ 


Catalogve D of 550 pages, 4,000 cuts, sent to each 
new customer ordering $10 or more of goods. 








THE FOX PATENT UNIVERSAL TRIMMER. 


Over 6000 in use. 4 





ORIGINAL 
| a3A0uaWI 


Four 


Three Sizes, 
No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Beware of Imitations, we WF essay all Infringements. 


Saves Time, Saves money. 
Styles, from New Patterns. 


THE FOX MACHINE Co., 
325 North Front Street, Grand Rapids, Mich. 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 


GRENFELL & ACCLES, L’T’D. 


HOLFORD ENGINEERING WORKS. * 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 


Ross Anti- FRICTION Batt Bearine Couar. 


A new Patent Application of 
Ball Bearing, patented Dec. 2 
1890, to Drill Presses, Lathe an 
all end thrust of Horizontal 
Shafts in Machinery. 95 per 
cent. of the friction overcome 
by this device. Full satisfac- 
ition guaranteed. 


JOSIAH ROSS, 
1443 to 






















VULNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





Send for Circular 
OF THE 
DUTTON TOOL GRINDER No. 5. 
PRICE, $14.30 COMPLETE. 
MONTGOMERY & CO., 
105 Fulton Street, 
New York. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


.@rOur New and Revised Catalogue of Practical and Scien- 
title Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address 


YPORTHINGTOYeonng ag 


WATER WORKS 


OVER 100,000,000 DUTY 


— GUARANTEED— 


SEND FOR RECENTLY ISSTED PAMPHLET 








HENRY R. - WORTHINGTON 


NEW YORK CITY 
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CLEVELAND TWIST DAILLCO 





CLEVELAND TWIST DRILL CO. t2oc:7ztessestestin tee 
"“HOWE'S SPECIAL” _, For tre 


TOOL STEEL. frst 


ESTABLISHED 1859, 
HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 


93 John St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 











ADAMS ' 
MH Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 

“ The simplest and most durable machine in existence. The 
threading head is made entirely of steel. No links, levers, 

springs caps, cases, blocks or die rings in or about the head. 

Separate Heads and Dies Furnished. Write for descriptive 

circular and price list to 


: 
meres ('4D)10] Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U. 8. A, 


= Agents for Great Britain, CHARLES CHURCHILL & CO., 
SFA 144. 21 Cross Street, Finsbury, London, E. C., England. 


GRAHAM TWIST DRILL AND CHUCK CO., OETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS OF 


QRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 











- =e 








FOR 


¢ PATTERN 
j MAKERS. 


Se ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 










Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 


Deposited in the U. S. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: , 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel ppleton, 28 Central Street. 
New York: Edmund Dwight, Jr.,General Agent, 51 Cedar 


Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
* FOR THE SAVING OF TIME 
AND LABOR. 


" rn Machinery a Specialty. Street 
Send He Comteges, Potts deca. y MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser, 


John G. Hooven, Manager; John M. Ash, Jr., General 
Agent 416 to 420 Walnut Street, Philadelphia. 

CnicaGo: Geo. A, Gilbert, 226 and 228 La Salle Street. 

St. Louts: F. D Hirschberg Bro., 120 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIEs. 





THE PERKINS DRAW STROKE TRIMMER, 


a 


An Indispensable Tow! 
for all Bench Wooid- 
workers. test and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 


Grand Rapids, Mich. 


STOCKS, NEAVE & CO. 
Manchester, England. 











OPEN-BACK ADJUSTABLE 


D Power Prose 


Vertical 
—OR— 
Inclined. 


For Cutting and Forming 
SMALL ARTICLES OF 
is » Sheet Metal, Leather, 
<< Paper, Eto, STRONG AND DURABLE. 


ADRIANCE MACHINE WORKS, a 4 Send for Circulars. 
MFRS. SHEET METAL MACHINERY, 2 ™ Springfield Machine Tool Co, 
Plymouth & Jay Sts., - BROOKLYN,N. Y. 5 ” SPRINGFIELD, O. 


—aaesannittcisiet* 


BLAKE & JOHNSON, 


WATERBURY, CONN, 


Builders of 


AUTOMATIC LABOR-SAVING MACHINERY 
For working either Wire or Sheet Metal into 
any shape desired. 


PUNCHES AND DIES MADE TO ORDER. 


E.W. BLISS CO..1o. 


OPERATING ALSO THE WORKS OF OTILES “*o PARKER Press Co,/UDD 
Presses, PUNCHES, SHEARS, Drop HAMMERS \' 


SpectA MACHISER) 


M 
MINER®,. oC ar 
POWER 
PRESSES 


ADJUSTABLE. IMPROVED, 


SHEET METAL WORK 
WORKMANSHIP GUARANTEED. 
























N21 ADAMS, ST. 
BROOKLYN, N.Y. 
LETOWNCT 


Dts an 





THE BUFFALO STEAM PUMP CoO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FoR ALI SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET, 


— THE CANTON STEAM PUMP CO., “4o,° 


OHIO. 
MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 4 

NEW DESIGNS AND IMPROVEMENTS. @e o- 
ABSOLUTELY First CLass. 

Discounts and Terms on Application. 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND 
Mine Pumps, SINKING PUMPS, PRESSURE 


Pumps, VACUUM PuMmpPS, ARTESIAN WELL 
Pumps, POWER Pumps, Etc., Etc. 














Q/X eX 2/2 





Duplex Mine Pump. 





SNOW STEAM PUMP WORKS, 


BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 


PENBERTHY AUTOMATIC INJECTOR, 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes. New Albany, Ind., Laboratory. 













@ sux, - | 00; A | AA| BBB; C | DD| EE | F | FF 
Efficiency, | 98.2 | 98.92 98.92 | 9934 | 99.2 | 98.7 | 99.2 98.17 | 98.98 | 94.98 


Efficiency 


No /ine of Injectors have ever shown such a ‘Phenomenal Result.” 
(Pror. E. M. Coo.gy, Mich. University.) We challenge the world to 
produce such a percentage. 


Range 20 to 150 Ibs. Pressure. 
EASTERN DEPOT: 


DONEGAN & SWIFT, 


11 Murray St. N. Y. 


Lift 20 ft. Automatic and re-starting. 
MANUFRS., 


PENBERTHY INJECTOR CO., 


DETROIT, MICH. 





























£¢£ t= Trial, 30 Days. Return if not satisfactory. 
ld hag | American Standard Gauge & Tool Works, 
| is ]corrinateicrton® svracusen.y 3 WILMINGTON, DEL. 
Ly thtbbbibiib bbs Ph ene vam = nonnrceri 
: ee 
MACHINISTS’ SCALES, 48000 
PATENT END GRADUATION in Use. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N.Y. | “Tescent Gauge. JAS. A. TAYLOR & CO 
Horizontal 
FINISHED = ar Drill and 
HEXAGON > Some 
P r Tools. 
OUR CLAIMS: awiing Column 
Made from best Stock. o& Facing 
Practically true to Gauge. Harnischfeger Lathes. 
i Perfect Hexagon for close-fit- Pit Lathes 
| ting Wrenches. Milwaukee, Wis. , 
mii i Uniformity of Thread. Truck 
<i ‘in PROMPT SHIPMENTS. Wheel 
lat il LOW PRICE. Grinders. 
| Write for Prices,Etc., to Boring 
Bars, &c. 
TAVMP BROS, MACHINE €0,, Manufacturers Electric, 
Wilmington, Delaware, U.S. A. Steam and 
For Sale by CHAS. CHURCHILL & CO., Ltd., Hand 
21 Cross St., Finsbury, London, England. Cranes. 








PATENT OILERS, “‘rero curs. 


Government Regulation 
yj PoP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN &C0., = °***rinishens, “"° 


SHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 











A. FALKENAU, ROOTS’ NEW ACME HAND BLOWER. 
1 ith Street & Ridge Ave., Philadelphia, Pa.| For Binckemithe, sto, Slow Speed. Foutive Blast Js Durable 
memk x 1 le 
—— 
= are 
? 2a 
BESS, 
-4 =| —— @ 
wert 
: MANUFACTURER OF mS aeB : 
SUPERIOR 14-INCH LATHES, TOOL 8B Bess 
GRINDING MACHINERY, TRAVEL- oe Baya 
ING CRANES, ETC. a Fp 
Special Machinery designed and constructed, 1 «as 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel—Rapid bat go of Dry or Superheated Steam— Durability—Low Cost of Main- 
tenance—Ease of Transportation and General Efficiency are among the advantages 
possessed by the “‘Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet— Drawings, — and Estimates promptly 
furnished for any amount of power from 4 H 

state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. ATLANTA, GA, 
187 La Salle Street. 9 No. Pryor Street. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
aes a large saving in fuel. 


SEND FOR CIRCULAR. 


1 POND ENGINEERING CO., 







NEW YORK, N. Y. 
41 Dey Street. 


EBOMLER 





THE BEST TWENTY YEARS’ RECORD 





IN EVERY RESPECT OF ech, nae ag 
ANY BOI LER. Dallas, Seattle. 





Send for Description and Information on Boilers, 


Flexible Metallic Fillet 
Ip" “ | + for Pattern Makers. 3 
rig BRIDGORT potan WoRES, | Ke" Lor |r, temmtt, to 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
Philadelphia. prilte Boller Shell Oritts, 
Light Drill Presses. 


ELECTRIC MOTORS, ¥ 
S Mactipe Tools, Cranes, 
Elevators, Mom og y Be 

other Machin 


ELECTRIC. GENERA- 
TORS, 
















ee For installation of Com- 
Se = plete Power Plants. 


PORTABLE |F.J.SCHMITT & CO., 


DRILINE MAGRIVGS,| semen 


MANUFACTURERS OF— 
MANUFACTURED BY 


VAUGHN'S PATENT POWER BAMMER, 
Albert L. Colburn, 


Can be adjusted easier and quicker than 
No. 4 Wall Street, 


any other in use. Also 
NEW HAVEN, CONN. 


JEWELERS’ MACHINERY 
Send for Catalogue. 


And Tools of every description. 























UNCHING = SHEARING MACHINERY 
BOILER MAK KEKS | ‘(| 

















th HOPPES Live-Steam Feed-Water Purier 


Guaranteed to Prevent Seale in Boilers. 
Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


WM. BERKEFELD'S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. : {rade -mark 


The best non-conducting material 2: beveaally 
Rossi ME4z 










Steams Pipes S50 Soret, 


oved and repeatedly rea, 
its PLASTIC Barone INSURES oT ABSO- 
teret Y TIGHT JOINT. 
atest 
wand is therefore 
FOSSIL MEAL L 28. 5 Cote 8 Cedar Street, N. Y. 


W. 


ase) 


SO MBO S11 \Ous 





MANUFACTURERS OF Geared Combination Chucks. 


T Jaws Reversibie. 
LA H FE Diameter. Capacity ‘ 
an 5 inch. 5 ine +h. F 
71.9 « 71.2 


7 1-2 
103-8 ‘ 103-8 - 


13 is 131-8 “* 
161-4 “ 17 a 
18 “ 193-4 ‘* 
21 = 251-3 “ 
24 “ 8 “ 


SEND FOR ILLUSTRATED CATALOGUE. ‘ls “ 4 


BOULER HEAD FLANGING MAGHING, | “THE TI LATHE HUCK” 


— than 300 Sizes and Styles. 
Comprising 


>, Universal Chucks, 

a Independent 
Chucks, 
Combination Chucks, 


q Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. S.A. , 


—OoR— 


CHAS. CHURCHILL & GO., Lin. 


21 Cross Street, Finsbury, London, Eng. 


WESTCOTT CHUCK CO, list. 0i 


















napts S Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


Germantown 


JACOB CLARK, Mfr., Philadelphia, Pa, 


NOTICE 


We have just added to ourline of patent Face-Plate Jaws an 8 ineh. 
in stock three sizes —8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN. 


Rar c 7 lJ C KS INDEPENDENT CHUCKS. 
(See Am, Macuinist, Nov. 5, 1887.) 
Before buying Chucks of this class, write us for 


particulars of our latest improvements. Different 
Send for Comegue and Dis- foun other makes, and we claim several points of 








We now carry 








ey on which we submit to the judgment of 
& PETTIS. “MFG. co., 
THE D. £. WHITON MACHINE CO. 


No. 6 OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23 8 Canal St, Chicago, Western Agt, 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding Pow- 
er of Taper Socket, to- 
gether with all the ad- 
vantages of the com 


THE HOGGSON & 
Est, 1849. NEW HAVEN, CT. 


SKINNER 


CHUCKS 


ependent, Universal and Com- 
bination LATHE CHUCKS. 

—Also, DRILL CHUCKS.— 

SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 











Send for CATALOGUE. 





, mon Friction Chuck. 

Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO,., 


Clayville, N. Vey u. 8. A 


ALUMINUM. 


The Pittsburgh Reduction Go. 


MASS. 
95 FIFTH AVENUE, 
OMPRESSION SHAFT PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
parr to the best in the market, at the 
a owest rates obtainable. Prices given on 


application. Aluminum sheet, wire and 
W. H. NICHOLSON & CO., Wilkes-Barre, Pa, 





GRINDING 










APPLICATION. 


THE HORNER | 
MACHINE CO., | 


HOLYOKE, 











The CHAPPELL GRIP PIPE WRENCH 


QW BEVEL GEARS, 


Cut Theoretically Correct. 
‘*, For particulars and estimates apply to 
HUGO BILGRAM, 


MACHINIST, 


BR KHMER | BROS. ” 
440 N ,12th St., Philadelphia, Pa 










PAT.JULY'3 1888. 


Self Adis sting, Perfect Grip, Instant Release, Easily 
Repaired or further information address the mfr, 


A. H. ANTHONY, JEWETT CITY, CONN. 


and non-poisonous, suitable for household 
use as Well as for manufacturing purposes, 
ALUMINUM SOLDER. 
Correspondence solicited. 


. eR tie POLISH, very efficacious 
] ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


|| For Machines or Information, address the OSE Ss Mu RRAY=*, = 


Manufactarer, Pe EROrAYEr oh WOOD 
S. W. GOODYEAR, Waterbury, Ct. HRtoie-cheryeenee cote 




















THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil 
er at 210° Fahrenheit. 

t 400,000 Horse power 
sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


DIXON’S 
=INDIA= 


SILVER LEAD 


FOR SMOOTH CASTINGS 
COAT THE SURFACE OF MOULDS ano GATES. 

JOSEPH DIXON GRUGIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 





























sey HTDRUIIC. MACHINERY = 
| PRESSES, PUMPS, al 
Oe, eis 50 
1 | PACKINGS, i Rail- 
ACCUMULATORS. roads, 


iy 
~. 
i 
\) 


222 


WATSON & STILLMAN, Mfrs. ¢ 


204, 206,208 & 210 E. 43D ST., 
NEW YORK. 


| 








CLaw Jack. VREELAND TRANSFER JACK 
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PUTNAM MACHINE COMPANY, AMERICAN GAS FURNACE CO., 
"ORIGINAL BUILDERS | % DESIONERS AND MANUFACTURERS 





















Fitchburg, _ 
Fitchburg Lathes, »GAS BLAST FURNACES, | 
Planers, Drills, MASS., U. S. A. 
Machine Tools Send for Catalogue. Estimates made for any mechanical opers 
a ’ date, a tion requiring high, even and controllable temper. i 
AUTOMATIC CUT-OFF sa 8 may ature. 
1836. 





“No. 80 Nassau Street. New York. 
A. KR. KING WF’G COMPANY, 


ERIE, 1ith and 12th Streets, JERSEY CITY, N. J. 


kitad Cc A S T j N G S bikes. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE ie aaa 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


The INGERSOLL WILLING MACHINE cD GENERAL MACHINE WORK. = catratocte. CORRESPONDENCE INVITED. 
ROCKFORD, ILLS. J THe STANDARD TOOL CO., Cleveland, Ohio. 


Manufacturers a lahat a" TWIST DRILLS 


Ingersoll Patent Cutter, 
Ingersoll Slab Milling =~ 

SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


| SENSITIVE BENCH DRILL PRESS No. 1 


This is the same as our No. 2, except it is smaller. 
Drill capacity from 0 to 3-16. 


MILLIKEN & D’AMOUR, 


151 and 153 Cedar Street, New York City. 
FINE MACHINE WORK TO ORDER. ; 


The Moore & White Ci, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


The Moore & White” 
Friction Clutches 


Cut-Off Couplings. 


Send for Circulars. 








STEAM ENCINES. 








22/x22/'x60"’ 
Slab Milling 








Pat. Dec. 24, 1889 











bed aarti EAT oes Tie GAUGE 


PATENT UNIVERSAL ScREW-< 1) 1m O13) | 











Poh tear xco TWIST DRILL t GAUGE 


. BosTON, MASS. s 











Turret Drill Press. 


SIX SPINDLE. 

Drills from yy to 4 hole, 
speed from 250 to 2000 Rev. 

Suitable for a large variety 
| of work and is operated with 
ease and rapidity. 

SEND FOR CIRCULAR. 

A.D. QUINT, Hartford, Ct. 


PAT ENTED. 
With New and Valuable Features, 


MADE ONLY 


RADFORD MILL CO; 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 






















LATHES 


NOVEL DESIGN, 


GISHOLT MACHINE Co. 
Madison, Wis., U.S. A. 























"REE oo 


LODGE & DAVIS MACHINE TOOL CO., 


Works: CINCINNATI, O. —. : 


BUILDERS OF MACHINE THM 


Inon, STEEL AND Brass Workin MACHINERY, ce 


Designed for Extra Heavy Duty. 





ee iu 


ks a OS tee ea 





@sHOP EQUIPMENTS A SPECIALTY. 











Gi‘tortlanit St s8 2 108 tama St 
Wea dariat d Water Sis 
HG Frena St | 087 Pircae 
mh | MMERED 'MERBERT, 








PPP | {Ht 









S2-INCEH AND 8G-INCEZ rRon PLANERS. 
See Advertisement on Page 20. 
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MORSE TWIST DRILL AND MACHINE COMPANY, Cs TIN 
Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, i ¥ ee \" la \ l NERS \ iS 
CH —— ° # 
ee oe : Manufacturers of 


s er | Sree ine tine f Thraliny Nach 
solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 5, ; we Be Ine l Ing rea Ing ag Ines 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 0 } = yo . ' ' For Pipe, Mill and Steam Fitters’ Use. 
— \°) _ —m -— TAPPING MACHINES, 
Lathes, rn, OE > For Steam Fitting, also 


— ~ i Steam and Gas Fitters’ Hand Tools. 
Planers, ; 21 Atherton St., Yonkers, N. Y. 


on is, So WEAR MICHIE, 


= Worcester, ‘esi, ao g Slotters, : oat : 
MANUFACTURE = - 2 | = Fic. . Sizes, 2”, 3", 4, 8”, 6”, 


é HURLBUT, ROGERS 
NEW HAVEN MANUFAC’G CO.,) [ TD niMACHINE CO. 
HAND LATHES, FOOT LATHES AND New Haven, Conn. 1 & , Wis Chas. Churchill & Co. Ltd, 


MILLING MACHINES. + Be cg 
Manning, Maxwell & Moore, 2BY vole FLAT TURRET 


eet ae aS FOOT POWER LATHES 
SHARP Ll WoRK. : a z a om ‘ amin ome - h =i +f For Electrical 


pill . and = Experi- 
4 saree WA at Ph ee a ad_S “> £ mental work. = 
Universal Cutter : —— tj : For Gunsmith: 
AND —— \ Gear and Rack ghtitng Millin 
; ' 2 -_ Tool Makers. For General and Index Drilling to Order. . 
Reamer Grinder t Machine Shop Work. 
will grind all kinds of ~ Send for ~ High grade tools; elegant in design, superior in LAIGHT & CANAL STS., NEW YORK. 


ronstruction. The’best foot power lathes made, 


cutters and reamers 3 
5 Stee’ diem. wieean Catalogue. and quality considered the ches apest. Send for 


5 ike wee OF special ab: é catalogue and prices. Price ARKER’S 
wage JONES & LAMSON MACHINE CO.| W. F. & JNO. BARNES CO. $8 2 BA ert 


Simple, Accurate, Rapid. Springfield, Vt., U.S. A. 1995 Ruby Street, ROCKFORD, ILL. NO BELT. "7 q CENTER GRINDING 


Price, $150, 


—| it, Je MACHINE. 
' oneal - Machi f 
ee IGAGE MACHIRE WORKS, | REMOVAL. x, UMMM Nanuroctuseats 
ADDRESS Having just removed to 177, 179, 181 East Pearl Street, = 


THE this city, where, with more commodious quarters anc 2 we , ie Wn. eng é& Co. 
ae facilities, we are in still better shape to manufacture our eu 2 == 4 CINCINNATI, O. 
j : 


* Ginennati Milling | Sa i se, “CRANK AND GEARED SHAPERS. is mae cor 
Machine tay \ ‘ JNO. STEPTOE & CO., Cincinnati, 0. 














Universal Milling Machine, 





BUI JO SPUTH [Te 10J SJOO,], eedg 
SUT ‘sr0UN] A ‘soqse] “soo, = 


{81910 OI] PUY ,S4SUIYOVP Jo sieInjousnUyL 








*1epio 0} ZSuyin4oesnu 
“SiIiq pave seargovyy 


., AGENTS, 





_ 2i Cross St., 











CHAS, CHURCHILL & C0., Ltd 








Spring Grove Ave. FOR . ee ree 
wien Wt, Substantial, Well Made, =" nenniiiia, &. Ss 
Jan. 12, 1891. 
J. E. SNypER, Esq., 
17 Hermon st., 

Worcester, Mass. 
Dear Sir :— Your letter of 
the 5th inst. came duly to 


CINCINNATI, 0. S dee WATERFORD. e/ Low Price, Patented, 
BORING AND |_— N.Y. 20 Inch Drills, 





25, 28", 


30’, 32°, 36” Swing 





99’ 
og mm 9 


GENERAL» EXPERIMENTAL one await Late 
TURNING 


MACHINE WORK. pest FAciLiTi£S IN CHICAGO 
hand. We are now using 


NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL. oe Sibley & Ware aes 
are! 7 } in our various establish- 
SOUTH :. - INDIANA, ments 60 of your drills. 


soron.crne | Yaa BOYNTON & PLUMMER, | —— = cil Vand ae very wel 


) 325° % cS pleased with them. 
H. Bickford,| gama) WORCESTER: mass 


=, Lake Village, ca Shaping Machines, 


N. H. 
Drilling Machines, 
W. €. YOUNG & cl a koe Bolt Cutting | Machines. 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC S148, OFURORTLL 800, U', beent, alin ning argent Vu 


ture din the worid 
a 0 Pp LAN F a S [+ 
nee | a1 y ONS 


Extra Heavy. Latest Design. All Modern Improvements, | jaar oom 


Manufacturers of PIP, E CU TTING 


~~) 2 we ‘xD THREADING Mf 
|W. POND MACHINE CO, WORCESTER, MuSS, | ae Masini, ML [2 Sh 


NEW SHOP. AMPLE ROOM. W.D. FINETOOL CONTRACT, 1th STREET, 


| 


D FORBES “- JOB, wr 
ERFECT EQUIPMENT. PERFECT LIGHT. hee MACHINE bs HUDSON, 
"9 


NO MAKESHIFTS. EASILY REACHED, oalteata os, WORK. DAYS’ WORK. HOBOKEN. 


OUR JUDGMENT 


is relied upon, by at least one Engineer, who writes as follows: 


21" 








Yours very truly, 
JOHN KRUESI, 
Gen’l Manager. 


UT ppeurict anos. (rT | 
aie © + CURTIS, 
3 j a) ad PMT) <V, 








London, England. 





Lathes from 10 in. to ff 
20in.swing. Largest Va 


21 Cross Street, Finsbury, 





For Sale by CHAS. CHURCHILL & 00., Ltd 
































MASON REGULATOR CO., Boston, Mass. 


Enclosed find postal note for 55 cents, for one copy each of ** KEY 


66 
TO ENGINEERING,” 2x¢d “COMMON SENSE IN MAKING AND 
USING STEAM.” ‘Knowing from the reputation of your goods, that 


your judgment is to be relied upon, I inclose the note for copies. 
e | HARRY SPEAKE, Lugincer, 


EAST HAMPTON, CT. Washington, D. C, 
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WILLIAM SELLERS & CoO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, ow gal Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 














THE LONG & ALLSTATTER CD, 
HAMILTON, OHIO. ~* 
aDonble, Single, Ansle-Bar, Gang, Hortsontal: Twin, Bolle, 
PUNCHES & SHEARS, 
, Z 

Se 7 
73:8 
iz! 
.~ & 
,= bee 
s= & 

= ' 

Bar Iron ieee, =~ 








TIT OP SY FLA 


DETRICK & HARVEY MACHINE CO., 


Manufacturers, 


BALTIMORE, MD. 
A CME MACH 0 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNAT! CENTENNIAL. 
















MACHINERY CO. 


PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT, AUG. 25, 1885. 











/ ! 2 Y ase = * | 
¥ 4 3 Di a rt S = - = p 2 re 
PCinmMe TCE | geek 
ply Cea eem ey seeks arama tape 
DL Wisk: ) BA) fee 
[eens AREAS og : ’ . % 4 %, | 3 
GHEEL PRESSURE BLOWERS, FO GLOMERS. 
ERE RR 
TIRE BENDERS & SHRINKERS. 
INA de, BLACKSMITH DRILLS. 
LAN( ASIEN, RaLUSA 


" AQ ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 
This valuable series of 106 articles 


Wy, 
\je 














® "THB CHAMPION BLACKSMITHS LEVER FORGE 
» 


“ PRACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 98 articles 
aaving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any 


4 96 FULTON ST., 
i q * foo, fi 4.65, 
eB A Nd NEW YORK. 








Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 

















BEMENT, MILES & C0., 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ET 


The MES & THE 


PUNCHES AND SHEARS, 


All Designs and Sizes, 

AND A FULL LINE OF 
MACHINE TOOLS 
BoilerMa kers, Bridge Build- 

ers, Ship Builders, Rail- 
road Shops, Locomo- 


tive and Car Build- 
ers, etc., etc. 








ee 






" 


i 
= 


Ihe 


x «(S 








= =a 
b 7% Br ’ r 
Vs. | Bi | 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGCS. 


THE NATIONAL MACHINERY CoO. 


TIFFIN, OHIO. 
CATALOGUE SENT ON APPLICATION. 
12 Sizes of National Bolt Cutters. . 


6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of EAs eg 
8 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machines. 
8 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete Outfits for Bolt Shops. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
302 Peach St., 
ERIE, PA. 











Manufacturers of 








If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMEN? 


mistaxe that wil J THE MORTON ‘ic 


Key-Way Cutter is the only ma- 
chine on the market 
that will cut a Key- 
Way and make a Key 
tofitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: ‘The Key-maker is a 
wonderful attachment, makin 

keys faster than a man can cu 










cost you 
money. 








as , to cut any width of key 
seat up to 21-2 inches wide. 
: 115-16inches Arbor works 
in al bores from 1 15-16 
inches to 3 inches diameter 
and cuts seats 12 inches 


which requires my man 
seven hours to accomp 

by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key-ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 
Formerly of RomEo, MIcH. 


KEY SEATERS 


———— - 


jong. 
27-16 inches Arbor Works in all bores from 2 7-16 inches to 


6 inches diameter, and cuts seats 16 inches song. 
* 47-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. e 

With an attachment for the purpose, seats can be cut in 
holes as small as 1 inch diameter, by one geofthe cutter. 








If the work is heavy and too large to be placed on machine 
Portable and Stationary. | !t can be detached from stand and used as portable machine 
Back-Cutting Attachment SWEET'S 
Key-Making Machines. Measuring M ; 
g Machine. 
Giant Key-Seater Co. The only micrometer 
RAST SAGINAW, MICH. that will not lose its 
accuracy by wear. 
April 25, 1891. W apy 
much ae with it, and Satisfaction Guaranteed, 
think it the best machine on SYRACUSE 


market for simplicity and 
s effective work 8 
= COWGILL IRON WORKS, 
= Omaha. Neb. 


SPECIAL MILLING CUTTERS, REAMERS, DIES, TAPS, 
GEARS TO ORDER. 


GEAR CUTTING TO ORDER up to 60 inch Diameter. 


TWIST DRILL CO., 
Syracuse, N. Y- 














Adjustable Bladed Reamers. 
R. OD. NUTTALL COMPANY, 


| Designers and Manufacturers of Spe 
cial Machinery and Tools. 








FNERGY MFG. CO,, 1116 8. 16th St., 


PHILADELPHIA, 
MANUFACTURERS OF 


QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES, 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 
Guaranteed to do 


PATENT CENTER GRINDERS ‘vectnstevcue 


Will grind Lathe Centers trie if Sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


HEADQUARTERS IN ENGLAND 


For MACHINE TOOLS of the best known AMERICAN MANUFACTURERS. 


Now on Exhibit, and ready for delivery, the largest and most complete selection of AMERICAN 
MACHINERY and TOOLS in Great Britain, including 


LATHES, PLANERS, SHAPERS, MILLING MACHINES, PRESSES, GRINDING MACHINERY, 
also CHUCKS, DRILLS, ENGINEERS’ FINE TOOLS, ETC., ETC. 
CHARLES CHURCHILG & Cd., Limited, 

21 Cross Street, FINSBURY, LONDON, E. C., and 6 Albert St.. BIRMINGHAM, 


BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUARTERS FOR GEARS. 

















COMBINATION CENTER DRILLS see seg | Noex pLaves. 


and 3-32 in., or both ends alike either 1-8 in. or 3-32 in. Sent JOB GEAR CUTTING OF ALL KINDS. 


address in U.S or Canada on receipt of price. 





EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 
MANUFACTURERS 


; or 
WILSON’S EUREKA BABBITT. 
THE BEST ANTI-FRICTION METAL EVER 

OFFERED TO THE TRADE. 
Satisfaction Guaranteed in Every Case. 


g._-DRY STEAM. 


NGINE > 
Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOoDcocE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 














Straight Line Centrifugal Separator 


AND GREASE EXTRACTOR, 





Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causet 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
uire ; also used in 


ene nees, 


Hither Horizontal or Vertical. ‘ 


Secures absolutely Dry Steam, 
and extracts all grease, etc., 





venience may 


from the exhaust steam 
A large number in use in Man- goaveriag eam ee Genes le 
+ ggg > Pg ter Gas Generators, and for all pur- 


etc. Send for circular contain- 
ing experience of users. 


J0S. DE RYCKE, Sole Man’fr, 


poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 





Spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete. Very 
‘ small or large. Send for Catalogue. 


tpaid to an 
$150 per Doz. JOHN 7. SLOOOMB & 00., P 0. Box 1339, Providence, B. L 











145 B’way, New York, Or, A. T. ABTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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A. HUNTING, 1. Hancock Bld’g, Boston, Mass. 


Ron INSON & CARY COMPANY, St. ‘aul, Minn. 


KENSINCTON 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
Simple, Compound and Triple-Expansion Engines. 


E Complete Steam Power Plants of Highest Attain- 


= Address BUCKEYE ENGINE CO., 
j Or SALES ACENTS: 
BUCKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 


A. L. FISH, No. 61 First St., San Francisco, Cal. 
MORSE, 511 Commercial Building, St. Louis, Mo. 

ENCINE WORKS, LIMITED, PHILADELPHIA, 

° Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delawaro, Maryland, and Virginia. 











"MANUFACTURERS 
_ OF IMPROVED 


SPEED ENGINES, 





HIGH-PRESSURE BOILERS, 





able Efficiency, 
Salem, 0. 








N. W. ROBINSON, 97 Washington Si, Chicago, DI. 


Eclipse Corliss rie 





BOILER PURIFYING APPARATUS. 


ALSO 
MANUFACTURERS OF 


RENE WABLE 
SEAT VALVES 
RETURN 
STEAM TRAPS 


Seno For Crrcucars. 


ALBANY STEAM TRAP CO. ALBANY. N.Y 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


DUPLEX 
WATER FILTERS 





| [CEMAKING «= 
AND MACHINERY. (Ss 


Send for Special Circular. 


STEAM PUMPS 


~ Fa COMPANY ies 


WAYNESBORO, PA. 









cid A GENUINE “CORLISS.” 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 60., 


33d and Walnut Sts., PHILADELPHIA. 


Branch Office, 


New York peency. 
Monroe St., CHICAGO, 


18 Vesey St., 


~ 
o 
= 





Over 3,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 


than any other Gas Engine doing the same work. 


. GOODRICH’S. 
> ¢ > PACKING EXTRACTOR 


For quickly removing any kind 
of Pom 9 from stuffing boxes, 
hot or cold, without injuring the 
rod or box. 

May be used in connection 
with either Hemp or 
Metallic Packing. 

For further information address 
ADDISON COODRICH, 
Box 683. ASTORIA, OREGON. 











Compact and Economical. 








STARRETT’S 


FINE TOOLS 


earn Skilled mechan- 
Bee ics prefer them. 
F Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 

L.S. STARRETT, Athol, Mass., U.S.A. 


Lonpon AGents : Chas. Churchill & oo L imited, 
21 Cross St., Finsbury, E. 





















CLOSING UTSALE | 


Of the Entire Plant of a 


Large Engine and Pump Works 


IN THIS CITY, 
Consisting of all the 


MACHINERY, 
Tools, Shafting, Belting, &c. 


35 Engine Lathes, complete. Fitchburg, 
Blaisdell, Ames "and Reed’s makes. 

6 Planers, complete. Sellers, Pratt & 
Whitney and Wheeler’s makes. 


S Upright and Radial Drills. Prentice, 
Blaisdell and Snyder’s makes, 
Serew Machines with Tools. Jones & 


Lamson, Nos. 8, 8 and 11. 


Upright Boring and Turning Mill, with 
two tools. Wm. Sellers & Co.’s make. 


Horizontal Boring Machines. Large sizes. 





All of the Tools are modern Style, 
complete and in good running 
order. 


She must be moved at once and will 
isposed of SINGLY at low prices. 


J. J. McCABE, 
58 Cortlandt St, NEW YORK. 






















out-bearing. Just the thing for driving 
Departments of large Manutacturing 
Establishments. 


OVER 600 IN USE. 
All sizes 50 
H. P. and under, carried in stock 
Every Engine Tested in our Shop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t, Racine, Wis. 


=. 
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CHICAGO OFFICE: 


SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA, 





SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 


ALSO BUILDERS OF 
BLOWING ENGINES 
REVERSING ENGINES 


CENTRIFUGAL Pumps 
BOILERS, TANKS, ETC. 





ROOKERY. 





Adapted to Heavy, 
& Continuous Work. 






STRONG, WELL ie "STEAM 
SERVICEABLE 
Al, va to 100! Horse age 
/ . SUITABLE 


& Tubwar & Firebox 
BOILERS 


ti = a = on og ~_ — 
CH AN DLER & TAYLOR co. INDIANAPOLIS, . IND. 
LHE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT 
XA IVE, and MOST ECONOM 
ICAL device on the market 
for the lubrication of machinery 
bearings. 










Engines: 


; wo DRiLis 
t Dy WAM ON. ss rie 


) BaD FRICTION 


Pao, Nsios 


- Seva MINING MACHINERY. 


JICAGO. u.5.A. 





Liberal Discount to the Trade. 


MANUFACTURED BY— , 


? Lackawanna Lubricati ting Co, 
SCRANTON, eg 








Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. C0., 
CONSULT 
) MECHANICAL ENGINEERS 


95 LIBERTY STREET, 
NEW YORK 








WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty. 
OVER 100 NOW RUNNING SUCCESSFULLY. 





Gum-lined Sheaves, Coal Crushers, 
Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURCH, PA, 





No Air Locks. 15 to 50 percent 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine 

Adapted to all kinds of En- 
gines. Send for Circular. 


WINTERTON Ait POLISH. 


Best polish and quick- 
est cleaner known for 
% HOT or COLD Brass, Cop- 
. r, Nickel, &c., or fin- 

| shed Iron and Steel. 
is 8 Samples Free. Try it. 

7 W.W.CALLERY 4 CO., 
86th & BUTLER STREET, 
PITTSBURGH, PA. 


THE TWISS IMPROVED | AUTOMATIC ENGINE 
ith LIBERATING Valve Gear. 
My yet 4 









R\ Aaron Brass Ano inn AS /] 
POLISHING PASTE 4 
a 88 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


Hydraulic Machin- 
ery a Specialty. 
TINIUS OLSEN & CO., 





Freight 
Elevators, 


Steam and hydraulic, com- 
pletely equipped ; 
iron work only. 
THe Lane & Boptey Co., 


CINCINNATI, O. 





MFRS., 
12thaé& Buttonwood Sts... 
PHILADELPHIA, PA. 


OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 











MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE, 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-of Engine, 


Single, Tandem Compound, and Triple Expansion. 


Soieeate? Tubular and Manning Vertical Boilers, 





regular bench work. 

Send for catalogue 
of full line of the 
most improved de- 
signed, and best fin- 
ished machinists’ and 
plumbers’ vises and 
small tools. 


AS BUILT BY 
THE BALL & WOOD CoO, 
Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP. In @ 
HOLLANDS M FC. Cco., REGULATION and ECONOMY it hae no equal Built with new 





tools from new patterns and after long experience, it marks 
the latest step in steam engineering 


ERIE, PA. 


The ry Ball Engine . 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


No. 2 UNIVERSAL GRINDING MACHINE, ImpRoveo, 


OR grinding hard or soft, 
internal or external, cylin- 
drical or conical surfaces. 


RECEIVES 40 in. BETWEEN CENTERS. 
WEIGHT 4,200 LBS, 


MACHINE TOOLS 


ON EXHIBITION AT 


23 South Canal St., CHICAGO. 


S, A. SMITH, Agent. 


[)uplex st Pumps 
















MBP) Water Wars tele. 


COPYRIGHT 1883 BY ——_ 
THE GORDON & MAXWELL CO. 


Tue GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 











BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Pheuix Building. 











THE YALE & TOWNE MFG CO. 
STAMFORD GONN 
NEW YORK CHICAGO PHILA BOSTON 








“‘ Here is a valve just as good as the Genuine Jenkins Bros. and costs you less money.” 
This is the war cry of the imitators and their friends. In answer to this cry we will drag 
out our old hundred ton gun—which never fails to clear the field—and here is the SHOT. 


A FAIR OFFER. 
If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 
Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 


woney will be refunded. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


FREE. FREE. FREE. 


IMPROVED 16-INCH TOOL ROOM LATHE, 
CIVEN AWAY. VALUE $450.00. 


We will on July 1st, 1892, present one of the above magnificent Lathes, com- 
plete with all extra attachments, to the party sending us before that 
date, advance Information leading to the sale or sales of the 
greatest number of our IMPROVED MACHINE TOOLS. 


Up to the time of receiving the information, it must not have appeared i In any pub- 
lication, or in wif of the advance information agencies. All communications will be 
regarded as confidential. 

Should the same information be forwarded by two or more parties, the one reach- 
ing us first will be entitled to the credit. 

Communications can be addressed to the Works or to our Stores, where the Tool 
Room J.athes will be on exhibition. 


THE LODGE & DAVIS MACHINE TOOL CO. 


"See advertisement, page 16. 


GOULD &EBERHARDT 


NEWARK, N. J., U. S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


*"NCLIIDING 


_ EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS. 

Double Triple Quick ‘ Stroke ” a 























THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U. 


Invite correspondence from all who have use for Forging and Finishing Machinery, with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American System 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters, 
Electrical Apparatus, etc., or for Machines and small tools for finishing brass in the forms 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


WESTERN BRANCH, 100 West Washington Street, Chicago, 111. 


THE BILLINGS & SPENCER COMPANY, 


ORD, CONN., 


eee RS OF 


Billings’ Improved Combination Pliers, 
DROP FORGINGS "°pjs.sro7 cr Steet for, Beet 
SSS Guns, Pistols, Sewing 


Machines. 


___ Machinists’ Tools and Machinery Generally. 


Send for Illustrated 











Catalogue. 


London House: CHAS. CHURCHILL & CO., Lt’, 31 Cross St., Finsbury, London, E. C., Eng. 


THE METROPOLITAN AUTOMATIC INJECTOR 


OPERATED Entirely by One Handle. 





WARNER & SWASEY, 
MAGE Tots : 





For IRON and BRASS WORK. 
Tllustrated Catalogue on application. 





The Most Successful Injector Made. 


ANYONE CAN OPERATE THEM. 





Every engineer can repair the injector without 
sending it to the manufacturers. Carried in stock 
by the Largest Supply Houses in the U. 8S. 


Western Agent, CRANE CO., CHICAGO. 


The Hayden & Derby Mfg. Co., 


SOLE MANUFACTURERS, 


NO. 111 LIBERTY STREET, NEW YORK. 





ENGINE LATHES 
FROM 17 to 50 IN. SWING. 
on application. 
Lowell, Mass, U. S. A. 


GEO. W FIFI ELD, 


Cuts, Photographs and Prices furnished 








Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 


Ww. P. DAVIS, 


J. M. ALLEN, Present. 

Wma. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Sreconp VicE-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 








Gran 8 ready made wen | gaa all kinds, cut teeth t 
teeth. ye Cutting to ones 


NEW and IMPROVED CATALOGUE for 1892, READY 


Sorteevn CH 


THE LEXINGTCN GEAR WORKS, 18 Fletcher St., — Mass. 


SPUR CEARED 


Rochester, N. Y. 
AND 


LANERS. = 


MANUFACTURED BY 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 






































~ MANUFACTURERS OF 


MACHINE TOOL 


- __J.M.CARPENTER & 


THRRINGT a8 CONN. 


CHAS CHURCHILL& Co.,LTD, AGTS 
* 21 Cross ST., FinsBuRY, LONDON, ENG. 


THE 


ace So 








Manufacturer 


PAWTUCKET.R.I. 





Drill Press with Automatic Tapping At- 
tachment and Compound Table. 


Write for Circulars. 











IPS & DIE 














